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popular Lectures which were delivered in 
Cambridge. In the preparation for publica- 
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THE HUMAN FOOT. 



THE Htunan Body is one of the most worthy 
objects of man's study. It is the noblest as 
well as tixe crowning work of creation. In it 
material organization is carried to the greatest 
perfection. It surpasses, therefore, ail other phy- 

in interest. How comes it, then, that most per- 
sona are so ignorant respecting it ? Men, weH 
informed in other matters, are usually altogether 
uninfomled with regard to this. In every other 
branch of science we find amateur students pur- 
suing the subject with zeal and success. Geology, 
Chemistry, Botany, Zoology, and even Compa- 
rative Anatomy have each their votaries^ but 
Human Anatomy attracts .no one. Why is this? 
Partly, I think, because opportunities for acquir- 
'h. 1 
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ing auch infonnatioii as is suitable and interesting 
are not so many as they ought to be. 

It must be confessed^ also^ that we teachers of 
Anatomy are somewhat to blame. We are too 
prone, in our Lectures and Examinations, to dwell 
upon bare details, without enlivening those de- 
tails with the many bright features of interest with 
which they are BaturaUy invested; and we fail, 
therefore, to render it so attractive a science as it 
might be. The example of those able and animated 
teachers, John and Charles Bell, who laboured 
with some success to disperse the clouds that 
have ever overhung the horizon of anatomy, has 
been too much forgotten; and the flame which 
they kindled has almost died out under the chill^ 
ing apathy of their successors. Truly glad should 
I be to see a change in this. I cannot but think 
that if the teachers of Anatomy took higher 
and more philosophical views of their science 
there would be no lack of interest on the part 
of the students. The interest so excited would 
soon spread beyond the limits of the profession ; 
and there would thus be opened up to the public 
some of the products of that rich vein of know- 
ledge and of that abundant material for thought 
which lie buried in the human frame. 

I therefore willingly accede to your request for 
s^ Lecture upon some part of the anatomy of the 
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humaa body, relying upon the intrinsic interest of 
the subject to make amends for my own deficiencies 
in expounding it; and I select the Human Foot, 
because a few of the more important points of its 
construction can be explained without much diffi- 
culty^ because it affords a good illustration of 
some of the principles of animal mechanism, and 
because its form constitutes one of the great 
characteristics whereby man is didtinguiahed from 
the lower animals. As an instrument of support 
and of locomotion it excels the foot of any other 
animal. It evinces its excellence by enabling 
man to stand upright in a way that no other 
animal can do; and so efficiently does the foot 
accomplish this and perform the task of carrying 
the body, that the hand is set at liberty to 
minister to the will. Thus is the foot instrument^ 
al in giving us aa advantage over other animals, 
and in enabling us to provide the means of de- 
fence; and, thus, it aids ud to carry out those 
wondrous works which are second only to the 
marvellous results of creative power. 

We are accustomed to regard the hand as the 
great agent by which all this is attained, and 
we are apt to forget how much it is indebted 
to the foot. We do not reflect that^, if the foot 
of man presented no distinguishing peculiarity, 
the hand, like the corresponding part in other 
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animals^ would be compelled to share with it 
the task of carrying the body, and could, there- 
fore, not be devoted to the various offices which 
it is now free to perform. Little right has the 
hand to say to the foot, *'I have no need of thee." 



The principle of ** division of labour** 

In this concentration of locomotive power in 
the foot we have an illustration of what is called 
the " principle of division of labour," a principle 
with which all civilized communities are familiar, 
and to which we are much indebted for the pre- 
sent advanced state of the arts and sciences ; but 
which we may be said to have borrowed from the 
economy of nature. We find ever-increasing mani- 
festations of it as we ascend in the animal selries, 
from the lower and more simple to the higher and 
more complicated forms. Indeed, just as each step 
in civilization is attended with a further develop- 
ment of this principle, so is each division of the 
animal kingdom distinguished from those below 
it by the more distinct assignatioii of particular 
functions to particular organs, and by the conse- 
quent improvement of the mode in which the 
functions are performed. While, in proportion aa 
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the several organs acquire more distinct speciality 
in their work, so do they become, more and more, 
dependent upon one another, and, more and 
more, subjected to the control of central govern^ 
ment, which is represented by the brain. 

For instance, some of the lower animals, as 
the fresh-wiater Polyp, present nearly a uniform 
structure throughout their whole substance ; and 
every part of them consequently performs the same 
function. There is not one organ for digestion, 
another for circulation, a third for respiration, and 
so on; but all these functions are performed by 
the same structure, and are performed, therefore, 
in a rude and imperfect manner. Any portion 
of the creature possesses all the requisites for its 
own nutrition, and is, so, independent of the re- 
mainder, and can live alone. Hence, the polyp 
may be divided into a number of pieces, each 
of which goes on living. Gradually, as we ascend 
from these lowly beings to the higher classes of 
animals, we find organs and functions more and 
more distinct from another; a Stomach is pro* 
vided for the work of digestion, a Heart for circu- 
lation. Lungs for respiration. Each of these 
(xrgans is essential to the existence of the others 
and of every part of the body; and they are 
aQ maintained in harmonious co-operation by 
the jiresiding influence of the nervous system. 
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Or, trace one of the fwnctiom in illustration 
of the same principle. Take the function of Loco- 
motion, which hafi an especial relation to our 
present subject. In the Leech and the Worm 
the whole length of the body is occupied in the 
work, one p£urt as much as another ; and stiU, it 
is but a crawL Li the FiSH the whole body 
is buoyed up by the water ; it is flattened from 
side to side, and is all, from the head to the 
tail, concerned in the lateral stroke by which the 
animal is driven along ; the side fins, which are 
the representatives of limbs, doing Uttle beyond 
serving to guide and balance. Li the other Yeb* 
TEBRATES the work of locomotion is so far con- 
centrated as to be assigned, almost entirely, to 
the limbs. AH four limbs are in most of them 
devoted to it ; while the bones and muscles of 
the trunk are only indirectly concerned in it. 
Li Man, however, two limbs only are assigned 
to this important office. Li him, therefore, the 
concentration of locomotive power, in other words 
the principle of division of labour, is carried out 
to the greatest extent — ^a disposition which affords 
one of the many proofs that the construction of 
his body combines with the faculties of his 
mind to place him at the head of the animal 
kingdom. 

Li making comparisons of different animals 
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with one another^ and in speaking of the rela- 
tive perfection of their several organs, we must 
not forget that eoery organ of every animal is 
perfect as regards the purpose for which it was 
made* But some animals are said to occupy a 
higher position than others, or to be superior to 
others^ because their mechanism is more com- 
plex, and they are, thereby, enabled to perform 
a greater variety of functions. And, in the ani- 
mal kingdom, in proportion, as each function rises 
into prominence, and beconxes well and distinctly 
performed, so is a special organ assigned to it, 
and that organ becomes more and more highly 
elaborated. 

You will not misunderstand me, then, when 
I say that concentration of function and perfec- 
tion of structure usually go together. And, for- 
asmuch as in the lower limbs of man there is a 
greater concentration of locomotive function than 
in any other part of any other animal, you will 
Expect to find, in them, a greater perfection of 
locomotive mechanism-*-that is to say, a more 
complete combination of strength with variety, 
rapidity, and extent of movement— than is else- 
where to be met with. 

This consideration will ensure attention while 
I give a brief account of the anatomy of man's 
lower limb, more particularly of the foot. 
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Structure of the Lower Limbs. 

The weight of the trunk is transmitted to the 
knee (see fig. 4, p. 15) by a single bone — the thigh- 
bone. This is the longest bone in the body, mea- 
suring, on the average, nearly eighteen inches. 
Above, it is jointed with the haunch-bone of the 
pelvis at the hip-joint. From the knee two bones 
descend to the ankle. Of these one is much the 
larger^ and bears the chief of the weight. The 
other serves to give attachment to musdes, and to 
strengthen the ankle-joint. It runs down on the 
outer side of the ankle, forming there what is 
called the ''outer ankle;" and a process of the 
larger bone runs down, in like manner, on the 
inner side, and forms the "inner ankle/' The 
front and inner side of the larger bone are dose 
under the skin. This part is called the **shm,** 
being so named perhaps from the word ''chine" 
or edge, because the leg presents an edge along 
the front, to facilitate its cleaving a way through 
the air, water, grass, or underwood. The shin 
itself is not particularly tender; but the skin is a 
good deal exposed here, and, as it Ues so near the 
hard bone, it is easily injured; and, when "brok- 
en/' it is often difficult to heal 
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In some very tall persons^ and particularly in 
those who are so tall as to be called Qiants, I * 
have found the leg or shank bones^ that ib, the 
bones between the knee and the ankle, very long, 
disproportionately long to the rest of the skeleton. 
They are so in the skeleton of the Irish Qiant, 
O'Byme, which is preserved in the Museum of the 
College of Surgeons, in another Irish Qiant in the 
Museum of Trinity College, Dublin, and in some 
other Bpedmens which I have had an opportunity 
of measuring. In the name "Long Shanks" given 
to Edward I., the word " shanks" probably included 
the thigh as well as the leg, just as we are in the 
habit of applying the word "leg" to the whole of 
the lower limb. 



Bones of the Foot 




Fig. I. 

There are 26 bones in the Foot. The hinder 
7—- called torso! bones — ^are short and thick; they 
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form the hinder paxt of the instep. In front of 
them lie 5 inetatarsal bones^ one passing, forwards, 
from the fore part of the tarsus to each toe. Be^ 
hind, these ftre close together, and are connected 
with the tarSTis. As they run forwards they di- 
verge a little from one another; and their anterior 
ends rest upon the ground, and form the "balls" 
of the toes. They constitute the fore part of the 
instep. The remaining 14 bones are the toes. 
They are arranged in rows, like soldiers in a pha- 
lanx, three deep, and are hence called phalanges. 

You observe that, although each of the other 
toes has 3 bones, the great toe has only 2. In this 
respect, therefore, it is an imperfect, or, rather, an 
incomplete member. The deficiency does not de- 
pend upon a want of length in the great toe; for 
this is usually as long as the second toe ; in some 
persons it is a good deal longer ; and it is always 
distinctly longer than the outer two toes. The 
reason for there being only two phalanges instead 
of three probably is because the great toe is re- 
quired to be stronger than any of the others; and 
an additional bone would have tended to weaken 
it. I have, elsewhere ^ given reasons for thinking 
that it is the middle phalanx which is absent in 
the great toe. 

1 TretOm <m the fftman SheUUm, p. 395* 
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It is a curious and interesting fact, affording a 
temarkable illustration of the close adherence to a 
uniform plan which has been observed in the con- 
struction of the various animals, that, in no in- 
stance, does this toe contain more than two bone& 
Even in those creatures, as the Seal (flg, 2), in whidt 
it atttuns to greater length than any of the other 




sprawling digits, it contains the same number of 
bones as in man, its eztraordinaiy length being 
attained by an elongation of the two bones, not by 
the addition of a third. And in those animals, as 
certain lizards (fig. 3), where the number of bones 
in the other toes is increased to 4 ot even 6, the 
number in the first, or inner, toe is stiU no more 
than twa The same rule applies to the fore liiAb; 
the number of bones in the inner digit, whidt, in 
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man and monkeys^ is called the 'Hhumb/' is in no 
case more than two. In some animals, as will be 
mentioned again, there is only one bone in this 
digit, and in some the digit is wanting altogether; 
but in none does it contain mofre than inioo bones. 

This reminds me of a stiU more remarkable in- 
stance of adherence to a particular number of bones. 
In the mammalian group of a.nima1s the nechy with 
only one or two exceptions, contains senea bones, 
neither more nor less. Whether it be the long 
neck of the Gibaffe, or the short neck of the 
Mouse, the Bat, or the Porpoise, each consists, 
like the neck in Man, of seven bones. For what 
reason a particular number should be thus rigidly 
observed, it is not easy to say. 

Of the seven tarsal bones the uppermost (fig. 1) 
is called the astragahis, from a supposed resem- 
blance to a die. It is the middle bone of the 
instep. Above, it is jointed with the leg-bones; 
behind, it is connected with, and rests upon, the 
heel-bone, which is the largest bone in the foot. 
The bone which lies immediately in front of the 
astragalus, and supports it in this direction, is 
called the scaphoid, or boat-like, bone. In front of 
it are three wedge-bones, each of which is connected 
with one of the metatarsal bones of the inner 
three toea On the outer side of the wedge-bones, 
connected with the metatarsals of the two small 
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toes^ and locked in between them and the heel* 
bone, is the cuboid bona 

I must confine my remarks chiefly to the Jm^ 
man foot Still the anatomy of man derives so 
much interest from being studied in connexion 
with that of the lower animals^ and is so much 
more instructive when this is done, that I ca^ot 
forbear diverging, here and there, to make a few 
comparisons. Let me, for a moment, draw your 
attention to a similarity, in general construction^ 
which exists between the lower limbs of man, and 
the hinder limbs of other animals. And the com- 
parison may be extended to the fore limbs; for 
however diverse may be the appearance and the 
mode of action of the limbs in different animals, 
whether they be terminated by hands or by feet, 
whether they move upon the ground or ply in air 
or water, whether they be attached to the head, 
as are the front fins in many fishes, or, as is more 
common, be situated at the fore and hinder parts 
of the trunk, the same plan is traceable in alL 

Grealv indeed, is the variety of detail in na- 
tura It is everywhere.observabla No two things, 
however near their resemblance^ are precisely 
alika Yet, as I have before said, there is a re- 
markable adherence to unity of plan. One star 
differs from another star in glory,. yet all appear 
&dnoned in the same nianner, and subject to the 
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same laws. There are almost infinite varieties in 
the vertebrate kingdom. !EJ^h animal exhibits 
its own peculiarities; yet they are all formed 
in the same manner^ and are developed upon 
one fundamental pattern^ diverging from it in 
different ways according to the requirements of 
each« Again, though the several parts of the same 
animal differ from one another ; yet in the skele^ 
ton the same bones which exist in one part may, 
as a general rule, be traced in other parts and in 
other animalB. The bones which make up the pel- 
vis in man are repeated in his shoulder, and. even, 
in his sknll; and they may be recognised in the 
pelvis, in the shoulder, and in the skidl, of all other 
vertebrate animals, with few exceptions. They un- 
dergo, it is true, great varieties in shape and size; 
but they can be shown to be the same, or, in the 
language of anatomists, to be ''homologous." It 
is highly interesting to the anatomist to trace 
the same bone through the different parts of the 
same animal, and through the various aoimala of 
the vertebrate series, and to observe the modifi- 
cations which it undergoes in order to adapt it to 
ihe multiform mechanism of the several dasses, 
to observe it sometimes dwindling, or even vanish- 
ing) and then, it may be, reioppearing under some 
new conditions.; 

I must, however, resist the temptation to wan- 
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der into this attractive field. It will suffice te 





Fig. 4. Fig. 5. 

Htmutn Leg. Horse's Leg. 

take an illustration by a comparison of the bones 
of the human lower limb with those of the hind 
limb of the Horse. This may be easily done by 
the aid of these drawings (figs. 4 and 5) in which 
the two limbs are placed side by side^ and the cor- 
responding bones are marked with the same let-" 
ters; Notwithstanding the many points of differ- 
ence the same plan wiU be recognised in esch. 
There is in each the thigh (c), the leg(E), and the 
foot, with the tarsal and metatarsal (q) bones, and 
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the phalanges (h^ i, k). But in the HoESE two of 
the digits (the maxginal ones, that iEf, the great toe 
and the little toe) are wanting, two are rudimen- 
tary, and the remaining one, which corresponds with 
the middle toe of man, in length, size, and strength, 
more than makes amends for the deficiency of the 
others. The lowermost bone^ or terminal phalanx, 
of this huge toe, called the coffimrh(yne(jS^, is en- 
cased iu the hoof, which corresponds with the 
human nail, and is the only part of the foot that 
rests upon the ground. 

In Man the whole weight of the body has to 
be borne upon two feet; often it is balanced upon 
om. The foot is, consequently, spread out; and 
all the bones, from the heel to the tips of the 
toes, are made to form the basis of support upon 
the ground. The Horse, on the contrary, having 
no handsy but four feet, does not require so great 
breadth in each foot; and the opportunity is 
taken, to narrow the foot, and to lengthen it 
so as to give fleetnes& The end is attained by 
suppressing some of the toes, by elongating 
one far beyond the others^ and enduing it with 
such strength as to enable it to cany the re- 
quisite weight upon the tip of the last phalanx. 
The heel(F) is raised high above the ground and 
becomes the ''hock." To speak of a horse kicking 
with his heek is, therefore^ about as correct as to 
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say, that he breaks his knees. His knee, as you 
perceive by the position of the *' knee-cap" (d), is 
high up in the hind limb, near his body, quite 
out of harm's way in a fall. The fact is, that he 
kicks with his toes; and, when he falls, he cuts the 
skin over the part in his fore limbs, which corre- 
sponds with the back of our wrists. 

In the upper segment, or thigh, the difference 
between the two limbs is seen to be, to a certain 
extent, the reverse of what it is below. That is 
to say, whereas, in the HoBSE, the toe is elongated 
and thickened, so as greatly to exceed the corre- 
sponding part of the human limb; in Man the 
ihighrione is elongated, so as to be double the 
length of that of the horse; the thigh-bone in man 
is also placed more vertically, nearly in the plane 
of gravity of the trunk. The horse's thigh-bone 
slants forwards and outwards, which gives the mus- 
cles great power by causing them to run more at 
right angles between their points of attachment; 
and this arrangement increases the strength of the 
animal in drawing weights, and facilitates spring- 
ing. A man cannot spring without first beQding 
the limbs a little; whereas a horse, or a goat, can 
spring, at once^ from the position in which it is 
8tan(lii>g. 

To revert to the anatomy of the Human Foot 
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The Arch of the Foot. 

The seven tarsal and the five metatarsal bones 
— that is, the twelve bones of the instep — are ar- 
Tanged and jointed together so as to form an arch 
jrom the point of the heel to the balls of the toea 
This is called the " plantar arch," from the Latin 
word platUa, the sole of the foot. The aairag<dus 
forms the summit, or key-bone, of the arch. It 
receives the weight from the leg, and transmits it, 
through the hinder pillar of the arch, to the heel, 
and, through the front pillar of the arch, to the 
balls of the toes. 

The drawing represents a section, from behind 
forwards, of the lower end of the leg-bone, and of 
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the bones lying along the inner side of the plantar 
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arch. Behind it extends through the heel-bone, 
and in &ont through the great toe. It exhibits 
the arrangement of the fibres and plates in the 
interior of the bones^ and shows that the greater 
number of them^ in each bone^ follow the direction 
of the two pillars of the arch; that is to say, they 
descend from the summit of the arch where it 
supports the leg-bone, backwards and downwards, 
to the heel, and, forwards and downwards, to the 
balls of the t6es. Their arrangement is, therefore, 
such as to give resistiag strength to the bones in 
the directions in which it is most required. 

You may think that the arch of the foot would 
have been a much simpler structure, as well as 
stronger, if it had been composed of one bone in- 
stead of several. But it must be remembered that 
it would, then, have been liable to be cracked and 
broken by the sudden and violent manner in which, 
during running and jumping, the weight of the 
body is thrown upon it. Moreover, the several 
bones, where they touch one another, are covered 
with a tolerably thick layer of highly elastic gristle 
or cartilage (represented by the clear line left in 
the drawing along the contiguous edges of the 
bones) ; and this provision, together with the slight 
movements which take place between these bones, 
gives an elasticity to the foot and to the step, and 
serves to break the jars and shocks which are 

2—2 
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caused by the sudden contact of the foot with the 
ground. 

This lafit is a very important point ; and we find 
numerous contrivances in different parts of the 
body to protect the brain and other delicate or- 
gans from jars. So efficient are these contrivances^ 
and so exact is the adaptation of the mechanism 
of the limbs and the trunk to the texture of the 
internal organs^ that^ while these are in a healthy 
state^ we are able to run^ to jump/ and to leap 
from a considerable height, without inconvenience. 
But, if the organs be inflamed, or if the nervous 
system be over sensitive, as in common headache, 
the provisions, which axe calculated for the normal 
state, are insufficient; ordinary movements are 
then painful, and to jump is intolerable. 

The muscles play a very essential part in this 
work. First, they place the limbs in the most fa- 
vourable position. Thus, when we alight upon the 
ground, from a height, we always contrive to do so 
with the knees and hips a little bent, so that the 
limbs readny yield at the joints, and act as springs 
to break the jar. Elderly persons commonly keep 
the limbs bent, even when walking quietly along. 
They do this because they need all the benefit which 
position will afford to make amends for the loss of 
elasticity consequent on the thinning and drying 
of the cartilages, and other changes that take place 
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in the body with advancing years. Secondly, the 
muscles brace the limbs and joints in the position 
in which they have placed them. We experience 
the effect of the want of this salutary influence 
when we kick against an unseen object, or fall 
suddenly, or receive any blow or shock for which 
we are unprepared. How disagreeable, to say the 
least, it is to make the step for an additional stair 
when we have arrived at the top of a staircase, or, 
stiU worse, to meet with an unseen stair when we 
think that we have got to the bottomu 

You perceive from the drawing (fig. 6) that 
there is a great difference between the two pillars 
of the plantar arch. The hinder pillar is comparar 
tively shorty and narrow, and descends suddenly, 
almost in a vertical direction, from the ankle, to 
the ground ; and it is composed of only one bone — 
the heel-bone — ^which is jointed directly with the 
astragalus : whereas the fore pillar is longer and 
broader, is composed of several bones jointed to* 
gether, and slopes much more gradually to the 
ground. There is, therefore, far less elasticity in 
the hinder part of the foot than in the fore part. 
Hence, when we descend from a height upon the 
ground, we always alight upon the balls of the 
toes, and thus gain the advantage which the seve- 
ral bones and joiats afford in breaking the shock. 
If, after goiag up stairs this evening, you take the 
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trouble to come down again^ you will find that 
you alight upon each stair on the balls of the toes 
and experience no inconvenience, however quickly 
the descent is made. But, if you change the mode 
of proceeding, and descend upon the heels, the 
feeling will be by no means agreeable; and the 
various organs of the body, being disturbed from 
their accustomed repose, will raise such remon- 
strances against your infringement upon nature's 
ways, that you will scarcely be able to continue 
the experimait. Proportionately more disteessing 
is the sensation caused by jumping from a chair 
upon the heels. Indeed, this is not done altogether 
without risk; and the trial of it is scarcely to be 
recommended to persons who have attained to that 
sober period of life at which we are willing to con- 
cede that, in some things, nature is wiser than 
ourselves. Only a short time since I saw a gentle- 
mati, who, in jumping down some steps into a 
back yard, accidentally came upon his heels, and 
jarred one hip so severely that he was confined to 
his sofa for several days in consequence. 

But, you may say, " in walking we do place the 
heel upon the ground first and experience no in- 
convenience." True, because the force with which 
the foot descends in walking is veiy slight; and 
the weight is directed upon the heel, obliquely, in 
such a manner as to bring the toes very quickly to 
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the ground, and really to thcow nearly the whole 
force in that direction. Moreover, you may ob- 
serve that when we walk, the weight of the body 
is partly sustained by the fore part of the one foot 
till the whole of the other foot is on the ground. 
I will, however, revert to the disposition of the 
feet in walking and running presently. 

The arch of the foot has to bear great weight 
and at great disadvantage; and there is very 
little in the shape of the bones to maintain its 
integrity. Indeed, they all fall asunder when the 
other structures are removed, the key-bone drop- 
ping through of its own weight. And the same 
thing may be remarked throughout the skeleton. 
Wherever two or more bones move upon one 
another, their surfaces are so constructed that 
they do not hold together without some assist- 
ance from the soft parts. There are joints in the 
body which we call "hinge-joints," and others 
which we call "ball-and-socket joints;" but in 
none of them is there such a holding luxd lock- 
ing of one part in the other as you have in the 
hinge and the ball-and-socket of the mechanic. 
In every case the bones are held together, not by 
their own shape, but by ligaments and muscles. 
Consequently, any one of the bones may be dis- 
located from those next it without breakage; 
and when the muscles and ligaments are cut 
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through, or have been destroyed by maceration, 
all the bones, between which any movement was 
possible during life, separate from one another. 

Not only is this so, but in no instance are 
the movements of joints limited simply by the 
shape of the bones — ^that is to say, they are never 
brought to a stop by a part of one bone coming 
into contact with the edge of another. Such a 
contact would have caused a mdden check ; and 
this would have been attended with more or less 
jar and with some danger of chipping and break- 
ing the articular edges. The range of movement 
of a joint is always regulated by the ligaments 
or the muscles, not, directly, by the bones ; and 
the restraint thus imposed upon the movements 
is brought to bear, not suddenly, but gradually; 
somewhat like the effect of the ''break" upon a 
railway-train; while the cartilages between the 
bones may be compared with the "buffers" be- 
tween the carriages. 

It is chiefly by means of strong Lioaments, 
or sinewy bands, passing from bone to bone, that 
the shape of the plantar arch is maintained and 
the movements of the bones upon one another 
are regulated and limited. These ligaments are 
numerous ; but I will mention only two. 

One, the Planta/t Ligament (a, fig. 7), of 
great strength, passes from the under surface of 
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the heel-bone, near its extremity, forwards, to the 
ends of the metatarsal bones ; in other words, it 
extends between the lowest points of the two 
pillars of the arch, girding, or holding, them in 
their places, and preventing their being thrust 
asunder when pressure is made upon the key- 
bone (d) ; just as the "tie-beam" of a roof resists 




Fig. 7. 

the tendency to outward yielding of the sides 
when weight is laid upon the summit. The liga- 
ment, however, has an advantage which no tie- 
beam can ever possess; inasmuch as a quantity 
of muscular fibres are attached along the hinder 
part of its upper 8urfa«5e. These mstaatly respond 
to any demand that is made upon them, being 
thrown into contraction directly the foot touches 
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the ground ; and the force of their contraction 
is proportionate to the degree of pressure which 
is made upon the foot. Thus they add a living, 
self-actings self-regulating power to the passive 
resistance of the ligament. In addition to its 
office of binding the bones in their places, the 
ligament serves the further purpose of protecting 
from pressure the tender structures — ^the blood- 
vessels, nerves and muscles — ^that lie above it, in 
the hollow of the foot, under the shelter of the 
plantar arch. 

Another very strong ligament (b in the wood- 
cut) passes from the under and fore part of the 
heel-bone (f) to the under part of the scaphoid 
bone (e). It underlies and supports the round head 
of the astragalus, and has to bear a great deal of 
the weight which is transmitted to that bone from 
the leg. It does not derive the same assistance 
from a close connexion with muscular fibres as 
the ligament just described; but it possesses a 
quality, which that and most other ligaments do 
not have, viz. elasticity. This is very important, for 
it allows the head of the key-bone (d) to descend 
a little, when pressure is made upon it, and forces 
it up again when . the pressure is removed, and 
80 g^ves very material ^ssistance to the other 
provisions for preventing jars and for giving ea^e 
and elasticity to the step, 
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A glance at the drawing will show you that 
here is a weak point in the foot. The head of 
the key-bone receives great weight from the leg, 
but is comparatively unsupported; and there is 
a considerable strain upon this part whep. the heel 
is being raised in walking. Moreover^ a good deal 
of movement takes place between the key-bone 
(d) and the scaphoid bone (e), more than between 
any other two bones of the instep ; and freedom 
in the range of movement is generally attended 
with some sacrifice of strength. The strong elastic 
ligament comes in therefore with peculiar advan- 
tage at this point; and it is underlaid, and ad- 
ditional support is afforded exactly when it is 
most required, by the tendon (b in fig. 12) of a 
strong muscle, the especial office of which is to 
assist in raising the heel and bending the instep, 
and which runs, from the back of the leg, behind 
the inner ankle, to the scaphoid bone. 

Weak Ankle cmd Flat-foot 

In spite, however, of the thick elastic liga- 
ment and the strong tendon just mentioned/ the 
joint between the astragalus or key-bone and the 
scaphoid bone still remains a weak point. The 
head of the key-bone, firom being insufficiently 
supported or from being overweighted, is very apt 
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to descend a little below its proper level ; the conse- 
quence of which is that the plantar arch is lower- 
ed and the foot is flattened; and the more the foot 
is flattened the weaker it necessarily is. because 
the position of the bones then becomes less and 
less favourable for bearing weight, and an increas- 
ing strain is thus incurred by the ligaments and 
muscles. Hence the foot and ankle feel weak ; 
and the weakness is especially felt when the per- 
son endeavours to raise the heel, so as to mount 
upon the balls of the toes, in walking. For the 
performance of that movement with ease and 
steadiness a well-formed plantar arch is essential'; 
and the person, whose feet are defective in the 
manner we are considering, can never walk with 
a bold, firm step. The movement in him may be 
better described as a shuffling from one foot on to 
the other, than as a walk. To this I will recur 
again when I come to speak more of walking. The 
defect, when slight in degree, is commonly called 
"weak-ankle;" when more decided it is called 
"flat-foot," because the sole is then nearly, or 
quite, flat. The head of the key-bone, under 
such circumstances, may even bulge downwards 
«^ inwd. and fona .^wj^ o„ the W 
side of the sole, so as to give more or less ccm- 
vexity to the line on the inner side of the foot, 
which should be covuiave. 
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The repreJsentation of "flat-foot** here shown 
was drawn from the foot of a labouring man in 




Fig. 8. Flat-foot. 

this county. He said he believed the deformity 
was due to his having worn thick tight shoes 
when he was a growing boy. He is most likely 
right in his opinion ; for tight or ill-fitting shoes, 
cramping the feet and preventing the proper 
growth of the bones and the firee play of the 
muscles, are a common cause of this evil. This 
is so especially among the agricultural dass, whose 
feet are, from an early period, enclosed in stiff 
unyielding leather cases that are enough to mar 
nature's best efforts to construct a plantar arch. 

The same drawing shows that flat-foot is not 
the only deformity for which "high-lows" are 
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answerable. Besides the almost total want of 
calf^ which is due to the wearer being obliged to 
hobble along, whole-footed, with short feeble steps, 
it will be seen that the great toe has not been 
allowed to assume its natural straight line, but 
has been squeezed athwart the other toes, so as 
to lie ahnost at a right angle with the foot. 
No room at all is thus given for the second toe ; 
it has been driven quite out of the field, and 
has been obliged to hide itself by bending down 
under the other toes. This is no uncommon 
state of things. Frequently it is attended with 
the formation of a painful bunion upon the pro- 
minent inner side of the ball of the great toe; 
and, in addition, there is sometimes a com upon 
the first joint of the second toe, which is a source 
of so much inconvenience that I have known 
many sufferers glad to get relief by parting with 
the toe. 

I wish I could hope that the days of high- 
lows are numbered, and could believe that in 
the next generation they will be ranged with 
the things of the past> and that our children 
may know these enemies to the form of the rustic 
foot, only as objects to be gazed upon with feel-^ 
ings of astonishment and pity, just as we regard 
the perukes and the stays of our ancestors. 
There are, however, some practical difliculties 
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in the way of the fulfihnent of this charitable 
wish. 

There are two periods of life at which Flat- 
foot is most likely to be engendered. First, in 
infancy, if the child be put upon its feet too 
early, before the bones and ligaments are strong 
enough to bear the weight of the body. There- 
fore mothers should not indulge their anxiety to 
see their infants walk very early; the pride at- 
tendant on premature success is liable to be fol^ 
lowed by regret at finding that the children never 
walk well. Parents and nurses should be con^ 
tent to let the children crawl and roll about upon 
the floor, and should not encourage them to 
stand upright, especiaUy if they be rather heavy 
or weak children. Children are quite sure to 
acquire the faculty of walking as soon as they are 
well fit to exercise it. 

The second period is at about fourteen. The 
body attains a considerable increase of weight 
at this time, in consequence of the quick growth 
that takes place. We often remark that lads and 
girls of this age shoot up apace ; and their greater 
weight is not always attended with a propor- 
tionate acquisition of strength. They are .apt to 
be rather weak and ungainly in their movements ; 
and the weakness often shows itself in the foot, 
by a yielding of the jlantar arch. Moreover, 
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inany boys and girls are^ at this age^ turned out 
into the world to earn a livelihood^ and are 
obliged to be a good deal upon their feet, and 
perhaps, in addition, have to carry weights. 
Thus errand-boys, butchers' and bakers' boys, and 
young nursery-maids, are frequent sufferers in 
this way. The constramed positions in dancing, 
also, if enforced too much, or continued too long, 
so as to tire the feet, sometimes lead to the 
same result. On the other hand, moderate ex- 
ercise of this kind is calculated to strengthen the 
foot and also the whole frame, and contributes 
much to improve the carriage. 

This is not the place to enter into particu- 
lars of trealmenit. I will, therefore, merely re- 
mark that the conmion notion of supporting and 
strengthening the ankles by tight-laced boots is 
altogether a mistake, and must be ranked among 
the most influential of the causes which combine 
to spoil so many feet. It has its parallel in the 
idea of strengthening the waist by stays. The no- 
tion is, in both instances, fortified by the fact that 
those persons who have been accustomed to the 
pressure, either upon the ankle or the waist, 
feel a want of it when it is removed, and are 
uncomfortable, without it. They forget, or are 
unconscious, that the feeling of the want has 
been engendered by the appliance, and that had 
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they never resorted to the latter they would 
never have experienced the former; just as dram- 
drinking induces a recurrence to the stimulus by 
causing a sense of sinking when it is discon- 
tinued; and^ for the same reason, the opium- 
eater can hardly exist without his drug. 



The Movements of the Foot 

We come now to the Movements of the foot 
upon the leg ; and rarely do we contemplate any- 
thing more calculated to excite our admiration. 
Consider their variety, the rapidity with whibh 
they take place, in order to effect the requisite 
succession of positions in walking and running, 
and to adapt the sole to the inequalities of the 
surface on which we tread J and remember the 
great weight which has to be sustained while 
these movements are going on : yet, how seldom 
is there a failure. 

This combination of variety of movement with 
security is effected by the employment of three 
joints, each of which plays in a direction differ- 
ent from the otheref, while all act harmomously 
together. 

One of the three joints — strictly called the 
"ankle-joint" — ^is between the leg-bones and the 
H. 3 
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foot-bones^ that is, between the tibia and fibiila, 
above, and the astragalus beneath. By means of 
it the foot may be bent or straightened upon 
the leg ; in other words, the toes may be raised 
or depressed. In this movement the heel par- 
ticiipates, being depressed when the toes are raised, 
and vice versd. A seccynd joint is between the 
astragalus and the heel-bone. It permits the 
foot to be rolled inwards or outwards upon an 
antero-posterior axis; so that the sole may be 
turned inwards, with its inner edge upwards, or 
may be turned down so as to be placed flat 
upon the ground. A ikird joint is between the 
first and second row of tarsal bones — ^that is, be- 
tween the astragalus and the heel bone, behind, 
and the scaphoid and cuboid bones in front. It 
permits the degree of flexure of the tarsal or 
plantar arch to be increased or diminished. 

Had the several movements which are requi- 
site for easy walking all taken place in one joint. 

secure; indeed, it must have been a '^ ball-and- 
socket" joint, and we should have been poised 
upon our feet in the state of what is called 
"unstable equilibrium" — ^a state quite incompa- 
tible with security or strength, and which would 
have rendered the assistance of tbe upper limbs 
essential to either standing or walking. 
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An instance of a similar kind of mechanism 
to this of the joints between the foot and the 
leg is presented by the mode in which the head 
is secured upon the back-bone. We can nod the 
head upwards and downwards; we can turn it 
to either side in so free a mani^er that we are 
able to command with our eyes the whole circle 
in which .we sit simply by the movements of 
the head; and we can incline the head to the 
right or to the left. Any of these movements 
may be made very quickly; and there is a separ 
rate joint or joints for each of them, Thus^ the 
nodding movement takes place between the head 
and the first vertebra or uppermost bone of the 
spine; the twming of the head from side to aide 
takes place between the first and second vertebrae, 
the head with the first vertebra rotating upon a 
pivot projected upwards from the second vertebra; 
and the inclination of the head from side to side 
takes place by movements of the second vertebra 
upon the third, of the third upon the fourth, and 
so OIL The result is that, although the movements 
are thus varied, they are free as well as rapid. Yet 
the head is so well poised and so strongly fixed 
that the neck is able to bear it all day long with- 
out fatigue; and, as though the weight of the 
head, which is by no means inconsiderable, were 
not enough for the neck, we are in the habit of 
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selecting this as the part upon which to carry bur- 
dens. One never feels so strongly impressed with 
the carrying capabilities of the neck and the ankle, 
as when following men and women in mountain 
districte toiling up and down the hills under great 
bundles of hay, baskets full of bitter beer, and 
various things intended to minister to the comfort 
and luxury of travellers and the inhabitants at 
the top. So effectual, indeed, are the provisions 
for security that, notwithstanding the freedom and 
variety of their movements, the joints of the foot 
with the leg, and of the head with the spine, are, 
in proportion to their size, the slarongest in the 

body. 

I have stated the movements that take place 
in the three joints of the foot with the leg in a 
simple manner, for the sake of avoiding confusioiu 
In reality, however, they are not so simple, but 
very difficult to analyse and make out correctly. 
The difficulty is due, i)artly, to the close proximity 
of the joints to one another, which renders it no 
easy matter to distinguish the movements of one 
fipom those of the others, and, partly, to the fact 
that the movements in each joint are a Utile ob- 
lique. 

In the latter respect the foot-joints resemble 
most of the others in the body; and it is this 06- 
Kquity in the movements of the joints, added to 
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the cv/rves and tivists in the shape of the bones, 
that constitutes one of the chief difficulties in 
investigating and clearly understanding the me- 
chanism of the human frame. It has been said 
that "Nature abhors a vacuum:" it may with 
equal truth be said that she abhors a straight line. 
In the Human Skeleton, at any rate, aU the bones 
are bent and twisted, some in two or three direc- 
tions; and the surhces by which any bone is 
jointed to the adjacent bones, are invariably ob- 
lique with regard to each other. 

Take, for instance, the tibia, or large bone of 
the leg, of which ^ front view and an inner side 
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view are given in. the drawings. The tibia is a 



38 THE HUMAN FOOT. 

column trdJlsmitting weight from the thigh to the 
foot; and in any machine of man's construction a 
column fulfilling similar purposes would be made 
straight and of imiform diameter throughout. The 
bone, on the contrary, does not present the same 
thickness at any two parts of its length. It has 
a distinct bend, forwards, in uearly its whole 
length (fig. 10) : there are lateral curves, alter- 
nating like those in the letter S, seen along its 
front (fig. 9) : and the articular surface at the 
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lower end is "placed obliquely with regard to that 
at its upper end, in consequence of a twist in 
the shaft, in such a manner that when the 
hinder surface of the upper end of the bone rests 
upon a board, the lower end touches the board 
only by its outer comer (fig. 10). This disposi- 
tion of the lower end, I may remark, assists to 
give the foot a slant outwards from the heel to 
the toe, so that when we stand, with the heels 
together, the great toes of the two feet diverge 
a little from one another. 
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Moreover, the surfEtces by which the tibia is 
jointed with the thigh-bone at the knee are ar* 
ranged with a varying degree of obUquity, so 
that the relation of the leg to the thigh varies 
somewhat in different positions of the limb. For 
instance, when we stand upright, the thigh slants 
mwards from the pelvis, and the leg descends 
in. a vertical direction to the ground. While, 
however, the knee is being bent the leg is car- 
ried, not m a vertical plane, but a little obliquely, 
so that the lower part soon begins to slant out- 
wards; and when the knee is fully bent the obli* 
quity of the leg and that of the thigh correspond, 
and the leg is, as it were, folded up against the 
thigh. The heel is thus brought up, not to the 
middle line of the body, but to the hip, and we 
are enabled to sit with the hips upon the heels, as 
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the Japanese are represented doing, or with one 
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hip upon one heel — ^a position in which our 
riflemen axe trained to take aim, and in which 
their predecessors with the arrow were wont to 
shoot, as is shown by the accompanying ^etch 
of a bowman (flg. 11), taken from one of the Mp^* 
netan marbles in the Glyptothek at Munick 

A variety of purposes is attained by the cur* 
vilinear shape of the bones and the obliquity in 
the movements of the joints. Not the least of 
these is the appearance of elegance and ease which 
is given to the whole frame, both when it is at 
rest aad when it is in motion. In order that you 
may fully appreciate this result, I would ask you, 
the next tune you are in a gallery of antique sta- 
tuary, to contrast the figures which the iE^gyptians 
have lefb us with those by the Greeks. In the 
former you will find that straight lines and right 
angles prevail: the figure sits, probably, bolt 
upright, with the elbows, hips, knees, and ankles 
bent at right angles: the fingers commonly run 
straight forwards ; and a hand is often laid upon 
each knee, the limbs of the two sides being quite 
symmetrically placed. Such statues may be im- 
posing ; but they are stiff and imnaturaL They 
represent positions which the body rarely assumes; 
and they, certainly, are fer from pleasing. Very 
different is the| Greek statuary. A correct re- 
presentation of nature is the great difficulty 
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and the highest consummation of art ; and the 
Greeks evinced their greatness in art by a true 
appreciation and dose imitation of natural form. 
The position of their figures is life-like; and, 
therefore, we love to contemplate them. The 
outline in them exhibits a graceful disposition 
of curves and obliques; and it is because the 
great sculptors of Greece were^ in this and in 
other respects, so true to nature that their works 
have commanded the admiration, and served as 
models for the imitation, of all succeeding ages. 

It is one of the master results of creation, 
and one of the peculiar marks of creative genius, 
that perfection and beauty are usually presented 
together. As truth is the soul of eloquence, so 
is perfection the soul of beauty. The works of 
nature are beautiful because there is so much 
excellence in them, such admirable adaptation to 
their purpose ; and we find the works of man 
beautiful only so far as they are correct imita- 
tions of their great originals in nature, or show 
some approach to nature's excellence. And man 
is the most beautiful object* in nature because 
he is the most perfect, that is, because the pur- 
pose of his existence is the highest, and because 
his physique exhibits the most marvellous mould- 
ing to adapt it to its high purpose; because, in 
short, in him the material is wrought to such a 
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point of refinement as to be the receptacle and 
minister of the immaterial. 

The movements of the three joints between 
the foot and the leg take place in harmony. 
The following is the order obaerved The rais- 
ing of the heel is accompanied by a rolling of 
the foot tnwards, and by an increased fieanire of 
the plantar arch ; and the raising of the toes is 
accompanied by a rolling of the foot outwards 
tuid a straight&iirtg of the sola 



The Musdea of the Leg and Foot 
The first series of the moTements just de- 
scribed is effected, mainly, by three muscles. Of 
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these one (a, fig. 12) raises the heel ip^hile the 
other two (b, fig. 12, and C, fig. 13) raise and 
support the ankle. The muscle which acts upon 
the heel is one of the largest and most power- 
ful in the body; and well it may be, for in 
raising the heel it has to raise the whole weight 
of the body. Its fibres, accumulated at the middle 
and upper part of the leg, form the "calf;" be- 
low they taper into a thick tendon (a) connected 
with the hinder extremity of the heel-bone, and 
called the Tendo AckiUis, The name, it need 
scarcely* be said, refers to the tale of Thetis 
holding her son Achilles by this part when she 
dipped him in the river Styx. Her hand pre- 
vented the part from coming in conta<;t with 
the water ; and so it did not partake of the in- 
vulnerability which was conferred upon the rest 
of his body by the inunersion. We read, ac- 
cordingly, he was finally killed by a wound in 
the heel*. 

^ It does not appear that the legend is based npon any 
peculiar ideas of susceptibility attached to the heel among Eastern 
nations; nor can the passages in Scripture, that the Seipent 
shall bruise man's heel (Genesis iii 15) ; "For the greatness Of 
thine iniquity are thy heels made bare " (Jeremiah xiii 33), be 
adduced as indicating the existence of such an idea. There 
aie some other myths resembling this one of Achilles ; but in 
them a different part of the body missed the protecting influence* 
Thus, Ajaz was wrapped by Hercules in the skin of the Nemsean 
lion, and was, thereby, rendered invulnerable, except at the pit 



44 THE HUMAN FOOT. 

The other two muscles (b and c) also descend 
from the leg and terminate in tendons (b and c) 
which pass, one on either side, behind the projec- 
tions (d and e) which we call respectively the 
inner and outer ankle, to the iimer and outer edges 
of the instep. They assist to raise the ankle, and 
support it so as to prevent its swerving from side 
to side; and they permit it to play to and fro upon 
them, like a pulley upon ropes running under it, 
in a safe and easy manner. The inner (b, fig. 12) 
of the two tendons passes, as before mentioned, 
beneath the head of the key-bone, and adds 
greatly to the strength of the arch. It is, more- 
over, the chief agent in effecting the two move- 
ments which are associated with the elevation of 
the heel, viz. the turning of the sole inward and 
the flexion of the foot. 

The second series of movements — the raising 

of the stomach where the edges of the skin did not quite meet ; 
and he killed himself by ronning his swoid in there. In the 
Ni^)elumgenHed, the hero^ Siegfried, is represented to have ren- 
dered himself invulnerable by mnearing himself with the blood 
of a dragon which he had killed. A leaf, however, adhecing 
to his back, prevented the contact of the fluid with one BpoL 
The secret was unwarily oommunicated by his wife "gwmiiii/i 
to his enemy Hagan, who took advantage of the infcnnatioa 
to plunge his sword into the fatal spot while Siegfried was stoop* 
ing down to drink at a rivulet. 

The lesson inculcated by these myths seems to be that all 
max, even heroe% have their weak points. 
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the toes, tte tumiag the sole downwards, and the 
straightening the foot — are effected by two mu»- 




Kg. 13. 



des (P, fig. 12, and 0, fig. 13), the tendons 
{f and g) of which pasa, one in front of the inner 
ankle, and the other in front of the outer ankle, 
to the respective edges of the instep. These re- 
quire much less power than their opponente ; and 
the muscles on the ft^int of the leg are, therefore, 
smaller and weaker than those behind. 

A question of practical interest here suggests 
itself. How is the balance between these antago- 
nJBtic muscles maintained, and the proper position 
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of the foot preserved? If the muscles which 
cause the elevation of the heel and the other 
movements associated with it are so much stronger 
than those which produce the opposite series of 
movements, and if, as we know to be the case, 
muscles are always, even when a limb is at rest, 
contracting with a certain amount of force, why 
do not those of superior power gain and maintain 
the ascendancy, and hold the limb in the position 
to which they have a tendency to draw it? And 
why, in this instance, are not the feet kept with 
the heels raised and the soles intumed and bent? 
The reply is, that the ill consequence suggested 
is prevented, and a proper adjustment between 
the opponent sets of muscles, in this and other 
parts of the body, is eflfected through the medium 
of the nervous systenu That system institutes 
friendly relations, and compels an orderly and 
harmonious action of the several muscles; and it 
does so by frequently exerting its influence upon 
them, keeping them in drill, as it were, and en-» 
forcing the habit of yielding in a kindly manner 
to one another. 

You have often observed, and perhaps won- 
dered at, the almost incessant, semi-involuntary 
and, seemingly, meaningless movements of infants, 
especially the peculiar sprawlings out of thei^r 
fingers and toe& Now these are for the purpose 
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of keeping the different sets of muscles in practice 
and in order, till the will acquires a due control, 
when they gradually cease. They are going on 
before birth as well as afterwards; and when they 
are deficient, or when they take place irregularly, 
in consequence of an imperfection in the nervous 
system, the limbs are liable to become deformed. 
The feet, under these circumstances, are often 
drawn into the very position I have just men- 
tioned; the sole is turned inwards and upwards, 
so as never to touch the ground; the heel and 
the toes are approximated; and the foot rests upon 
the ground on the outer side, or quite on the fore 
part, of the instep. Such a condition constitutes 
one of the most common forms of what is called 
" club foot." Children are often bom with one or 




Fig. 14. Club-foot 
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both of their feet thus distorted. Happily, how- 
ever, if they be submitted in time to the modem 
improved modes of treatment they may usually 
be set right. The accompanying woodcut gives a 
sketch of the foot of a young woman who had 
not the good fortune to be thus attended to. 

The muscles compose the flesh or chief part of 
the bulk of a limb. The " calf" is ahnost entirely 
made up of the fibres of the '' calf-musde." But 
at the ankle there are no muscles. As they de^ 
scend the leg, all the muscular fibres disappear, 
and there are only tendons. These, though much 
thinner than the muscles, are very strong; and 
they are the cords or ropes by which the muscles 
pull upon distant parts. As they pass over the 
ankle they are strapped down close to the bones 
by means of stout sinewy cross-bands, which pre- 
vent their starting from their places when tie 
muscular portions pull at them. 

Two especial advantages result from this 
arrangement. 

First, the lower part of the leg and the ankle 
are reduced in size. Thereby the resistance to 
the passage of the limb through the air is less- 
ened; and when it is upon the ground, the leg is 
less in the way of the other foot which is swioging, 
to and fro, beside it. An elegance of shape is also 
thereby imparted. The. "pretty ankle" owes 
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much of its charm to the mode m which the ten- 
dons are disposed. How comparatively thick and 
clumsy would the ankle be if the tendons of the 
toes took the straight course represented by the 
line a in the drawings instead of being bound 
down, as they are, to the curve of the ankle I 

Secondiy, the obliquity with which the tendons 
run to their insertions is increased by this arrange- 
ment; and the velocity of the movements to 
which they minister is increased also. True, a 
loss of strength is involved in such a disposition, 
but the gaii^ in velocity is of more importance. 




Fig. 15. 

If (to refer again to the diagram, fig. 15) the ten- 
don ran in a straight course from the front of the 
leg to the great toe, the angle at which it joined 
the toe would enable it to act with more strength ; 
but the movements connected with it could not be 
80 quick as they now are. 

H. 4 
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We find in the construction of the human 
frame many instances in which strength is sacri- 
ficed to rapidity of moyement in this and other 
ways. Scarcely any conceivable amount of 
strength, for instance, would be an adequate com- 
pensation for a loss of that celerity of movement 
of the hand which enables us to strike a blow and 
drive a nail. No wonder, therefore, that strength 
iff here sacrificed to obtain celerity. And the 
same principle holds good for other parts. 

The length and direction of the heel affords a 
good illustration of the principle of which I am 
speaking. When the heel-bone runs out to a consi- 
derable distance, and nearly straight, behind the 
ankle, as it does in some of the lower animals and in 
the inferior races of mankind, it presents a better 
leverage to the calf-muscle, which is, then, enabled 
to raise the ankle with a less amount of effort; 
but there is proportionately less velocity. Accord- 
ingly, in the more perfectly formed foot, such as 
we find it in the higher races of mankind, the 
heel-bone, instead of running out backwards, 
descends very obliquely, almost vertically. 

In this instance, the loss of strength, which 
is thus incurred for the purpose of acquiring 
celerity in movement, is usually compensated for 
by the greater development of the calf-muscle. 
Hence the high heel and the well-developed 
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calf go together; and, like most of the other 
features of good bodily formation, they are, on 
the whole, best marked in the nations which are 
endued with the highest intelligence, and which 
are, in this way, physically, as well as mentally, 
qualified to occupy the foremost places in the 
human family. Thus, we may mark a relation 
between the heel and the brain; and, as the 
comparative anatomist is able by the. inspection 
of a bone to trace out the skeleton to which it 
belonged^ so might it be possible for the human 
anatomist^ by observing minutely the peculiari- 
ties of the heel and the other .features of the 
foot in any particular race of men, to form some 
estimate of the capacity and conformation of the 
skull, and thereby, of the amount of intelligence. 

Contrast the foot and leg of the Eubopeax 
(fig. 16), as represented in the drawing reduced 
&om the Famese Hercules, with those of the 
JTegbo (fig. 17), the drawing of which was taken 
from a native of Sierra Leone. In the former 
the leg is plump and the calf well developed ; 
the foot is compact and well arched ; the heel 
descends nearly vertically; and the inner ankle 
stands clearly out and is raised high above the 
ground. In the Negro the leg is thinner and 
the calf IS not do well defined ; the foot is long, 
flat, and sprawling; the heel is more horizontal; 

4—2 
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and the iimer ankle does not show clearly, and 
almost touches the ground. 



Kg. i6. 



Fig. 17. 




Fig. i8. 
European. 



Fig. 19. 
Negro. 



Contrast also the outline (fig. 19) of the foot of 
the same Negro with that (fig. 18) of an English- 
man, Both were traced upon the ground, and re- 
duced upon the same scale. The Negro was 5 ft. 
2 in. in. height ; the Englishman was 6 ft. ; both were 
of the same age: yet the Negro's foot was consider- 
ably the larger. It was 11 inches long, 3 J inches 
across the middle of the instep, and 10^ inches 
round the balls of the toes. Whereas the English- 
man's foot was less than 10^ inches long, was 2^ 
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inches across the middle of the instep, and 9^ 
inches round the balls of the toes. Even in this 
simple outline how much less shapely is the Afri- 
can's foot. Some allowance must be made for the 
fact that the Negro was more accustomed to go 
barefooted than the Englishman; and the pressure 
of the boot or shoe has, in some degree, the effect 
of giving compactness to the foot. 

In the native Austhalian the leg is com*- 
monly still more lanky, there being less calf than 
in the African; and in the Monkey the heel 
is quite horizontal, the sole is flat^ and the mu£k 
cular fibres of the leg are continued low down, 
dose to the ankle> instead of being concentrated 
higher up ; so that the leg has nearly the same 
thickness from the knee to the foot, and there 
is no calf at all. Indeed, in the Gobilla. (see 
fig. at page 90) the circumference of the leg in-- 
c»*eases towards the ankle. Thus^ the calf may 
be regarded as the characteristic of Man; and 
a well-developed calf is a characteristic of the 
higher members of the human species. The pride, 
therefore, which is felt in a well-formed leg is 
not altogether a senseless folly, but finds some 
excuse in the fact that its foundation lies deep in 
the laws of physiology and ethnology. It must 
be confessed, that the fashion which, in the last 
century, dictated the knee-breeches, the silk stock- 
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ing, and the shoe, evinced a truer appreciation of 
the dignity and beauty of the human figure than 
do the modem investments, which quite cover up 
the limbs, encumbering their movements and 
hiding the beauty of the leg and ankle. 

In the addition of the high heel to the shoe 
we recognise an effort to improve upon the ori- 
ginal, by exaggerating one of the. peculiar features 
of the human foot ; but it results in a failure, 
as is invariably the case with such strainings after 
a greater perfection than nature has given. It 
increases the apparent height of the person and 
of the arch of the instep; but it throws the 
weight too forward upon the toes, and detracts 
from the length and security of the step. More- 
over, by causing disuse of the elevators of the 
heel, it interferes with the full growth of. the 
calf. 

This is, however, a harmless piece of vanity 
in comparison with the monstrous efforts of the 




Fig. 20. Chinese. 
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Chinese to mould the foot to their ideal by 
squeezing the heel and the toes together. They 
efifect this to such a degree that (fig. 20) the 
heel-bone descends vertically from the ankle> the 
plantar arch is bent to an acute angle^ and the 
foot is so crumpled up that all movement in it 
is effectually prevented, and the part is reduced 
almost to a mere stump. These observant and 
ingenious people have caught, it may be, the idea 
that compactness, elevation of instep, and sudden 
descent of heel are characteristics of the well- 
formed foot, and may urge that they are helping 
nature to perfection in the direction which she 
has herself indicated. But in their silly attempt 
at the preternatural, in this impious use, as it 
were, of fire stolen from heaven, they simply 
bum and cripple themselves, and render them- 
selves ridiculous, and give to all other nations 
the much needed lesson that it is enough for 
man to follow as a humble imitator of his Maker's 
works, and that his attempts to alter, or improve 
upon, any part of the wondrous design of crea- 
tion will assuredly have the. effect of spoiling 
and defacing it\ 

^ It IB a remarkable statement by a correspondent in The 
Times, Jan. 14th, 1867, that in the pillage of the Summer Palace 
of the Emperor of Pekin ** all the ladies of the Court must haye 
had natural-sized feet, all the sHppers found in their rooms being 
large ; not a single cramped-footed shoe was seen." 
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It seems that the several races of mankind are 
usually rather proud of their peculiarities, and 
that each has an inclination to make much of, 
and artificially exaggerate, the points in which it 
differs from the others. Thus the Chinese are 
remarkable for the spareness of their hair and 
the smallness of their feet; so the men shave 
their heads, leaving only the pig-tail, and the 
women squeeze up their feet in the remorseless 
manner we have seen. The Singhalese, who are 
flat-footed, are said to consider it one of the re^ 
quisites for a 'belle* that the soles of her feet 
should not have any hollow. The red Indians of 
America delight in staining and painting their 
skins of a lively red colour. The Columbian tribe 
of Indians increase the natural lowness of their 
forehead by flattening it out in infancy, and 
succeed in bringing about a deformation of the 
skull almost as remarkable in its way as is the 
effect of Chinese cramping upon the foot. These 
people also take pains to reduce the small quaii*> 
tity of hair upon their eyebrows, lips, and chin, 
by plucking it out. 
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Joints of the Metatarma witk {he Tarsus. 

I will briefly draw your attention to one other 
point in the anatomy of the foot; and that \b, 
the mode in which the ''metatarsal" bones are 
jointed with the " tarsal." If you take hold of the 
ends of the metatarsal bones— in other words the 
"balls" — of the great toe and of the two toes 
next to it, in your own foot, you will find that 
you can move 'them scarcely at all; they are 
firmly set upon the rest of the foot, almost as 
though they formed one piece with it. If you 
then try the end of the metatarsal bone of the 
fourth toe you will be able to move it a little 
upwards and downwards; and in the case of 
the little toe the movement is stiU more dis- 
tinct. This difference depends upon the mode 
of construction of the joints of the metatarsal 
bones with the tarsal, which is easily understood 
by the aid of the accompanying drawings, repre- 
senting sections, from above downwards, through 
these joints. In 21, 22, and 23, which are the 
tarso-metatarsal joints of the great toe and the 
two next it, the opposed surfaces of the bones 
between c, o, are quite flat, so that the only 
movement that can take place is a slight sliding 
of one bone upon the other, just enough to assist 
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in breaking the jar, but not enough to interfere 
with the firm basis of support which these toes 




are required to afford to the plantar arch in conse- 
quence of the great stress of the weight in walking 
being borne upon this side of the foot. In No. 24, 
which is the joint of the ring toe, and still more in 
No. 26, wlpch is the joint of the little toe, the end 
of the metatarsal bone (a) is rounded and is received 
into a corresponding concavity or cup in the tarsal 
bone (b). This allows a slight revolving of one bone 
upon the other to take place, and permits the 
movement which you discover when you grasp th6 
balls of these two toes between your fingers. The 
outer part of the foot needs not to be so strong and 
firm as the inner part, because it does not lie so 
nearly in the plane of gravity during walking; and 
the provision just described, which permits some 
movement in the outer two metatarsals, enables 
the balls of the toes to adapt themselves to ine- 
qualities on the groimd, and to share more equally, 
under v|irious circumstances, the weight which is 
thrown upon them. 
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Standing a/nd Stooping. 

When we Stand straight upright (fig. 26) the 
centre of gravity of the head is directly over a 




Figs. 26. 
Standing. 






17. 
Bowing. 



a8. 
Stooping. 



Squatting. 



point midway between the two ankles; and the 
plane of gravity, represented by the vertical line 
in the figure, descends, from the head, through the 
spine, pelvis, and lower limbs, to the key-bone of 
the instep. And you observa that, between the 
head and the ankle^ the skeleton is not quite 
straight, but is arranged in six curves, which are. 
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alternately, in front of and behind the line of gra- 
vity. Of these curves the upper three are in the 
spine. They are well marked; the uppermost (a) 
is in the neck and is directed forwards; the nert 
(b) is in the back and is directed backwards ) the 
third (c) is in the loins and is directed forwards. 
The fourth curve (d), less distinct than those above 
it, is in the pelvis and is directed backwards. The 
fifth and sixth curves are very slight; the fiifth (e), 
directed forwards, is at the hip-joint; and the sixth 
(/), directed backwards, is at the knee. The last 
two curves, though slight, are not imimportant; 
and they contribute very much to our comfort 
and to prevent fatigue when we are standing: they 
do so in the following way. The strong ligaments 
of the hip are placed towards the fore part of the 
joint, that is, in front of the line of gravity; and 
the strong ligaments of the knee are placed to* 
wards the back part of the joint, that is, behind 
the line of gravity. It follows that when these 
joints are fully extended they are "locked," as it 
is termed, just as is a hinge when opened to a 
little beyond the straight line ; and, by this means^ 
the muscles are set at rest, and we are able to 
maintain the erect posture, for some time, steadily 
and without fatigue. 

When standiDg upright in this way, at rest on 
both legs^ or on one leg in the military position of 
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*' at ease," and the muscles are off their guard, if a 
sudden and unexpected, though slight, pressure be 
made upon the ham, so as to bend the knee a 
little and throw the joint in front of the line of 
graviiiy, the man will drop, unless the muscles 
oome quickly to the rescue — a tendency which has 
not escaped the observation of school-boys. 

In Bending or Bowing (fig. 27) the head is 
carried forwards; and, to maintain the balance, the 
opposite pole of the trunk is carried backwards, 
so as to preserve the line of gravity still over the 
ankles. 

In Stooping (fig. 28) or Squatting (fig. 29), 
as in picking up anything from the ground, the 
lower limbs and the trunk are bent in a zigzag 
manner; the heels are raised; and the plane of 
gravity falls, in front of the ankles, over the balls 
of the toes. Now we recognise one of the advan- 
tages which accrues to man from the great length 
of his thigh. For the head and upper part of the 
trunk are advanced so far mjront of the feet, that 
it would be impossible to maintain a balance at 
all, even upon the balls of the toes, and we 
should necessarily fall forwards, were it not that, 
owing to the length of the thigh, the lower part 
of the trunk is carried backwards to a plane be- 
hind the heels, and so serves to maintain the 
equiUbrium. 
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Wcdking. 

Let us next consider the part which th^ foot 
performs in Walking. To understand this it is 
necessary to consider its positions and movements 
in the several stages of a step. When first pliaced 




Figs. 30. 



L B 



31- 
WaUdng. 



3«. 



upon the ground the foot (b^ fig. 30) is a little in 
advance of the body; and the heel comes first (fig. 
S3) into contact with the ground* The toes quickly 
follow; and the body, then, passes, vertically, over 
the ankle and the key-bone of the instep« The foot 
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(r^ fig. 31 and fig. 34) now rests steadily upon the 
heel and the balls of the toes; the other foot (l) 
leaves the ground, so that the whole weight is 
borne by one foot; and the plantar arch of that 
foot expands a little, so as to cause slight length- 
ening of the foot, under the weight that is laid 
upon it. Much yielding of the arch is, however, 
prevented by the ligaments that brace the arch 
(fig. 7), and by the muscles that are disposed be- 






Figs. 33- 34- 35- 

Walking. 

neath it. Next, the heel (fig. 35) is raised by the 
action of the calf muscle, and the weight of the 
body is thrown forwards, over the balls of the toes, 
while the other foot (l, fig. 32) is carried onwards, 
and is placed upon the ground ready to receive the 
weight and commence its carrying work. When 
this has been done the foot is withdrawn firom the 
ground; and, in the withdrawal, a final impulse 
onward is given, so as to throw the weight of the 
body fairly over to the other foot. The fore part 
of the foot is then raised, and the knee is bent a 
little. By these means the toes are kept clear of 
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the ground, while the foot is swung forward, be- 
side the other, so as to be ready again to rest upon 
the ground and bear the weight of the body. 

In each complete step, therefore, there is a pe- 
riod during which the foot rests upon the ground, 
and a period in which it is swinging in the air. In 
walking the former period is considerably longer 
than the latter; and at the commencement, and at 
the end, of that period (figs. 30 and 32) the other 
foot is also upon the groimd, so that it is only 
during the middle of the time (fig. 31) in which 
the foot rests upon the.ground that it has to bear 
the whole weight of the body. 



Rv/nnvng, 

In EuNNiNG the process is much the same as 
in walking. The chief difference is that, whereas 



in walking both feet are never off the groimd at 
the same time, and both are wpon the ground at 
the beginning and end of each step; ia running 
both feet are never on the ground at the same 
time, and both are ojf the groimd, and the body is 
flying unsupported through the air, at the begin- 
ning and end of each step (figs. 36 and 38). Thus, 
you may always distiaguish running, though it be 
ever so slow, from walking, because, in the latter. 
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Figs. 36. 37. 38. 

Bunning. 

the two feet are upon the ground at the same 
time; while, in the former, only one foot touches 
the ground at a time. 

The period during which the body rests upon 
the groimd in running is comparatively very short, 
being merely the time when one foot is set down 
in the middle of each step (fig. 37) ; and great force 
has, consequently, to be exerted to propel the body 
through the air during the whole remainder of the 
step. Hence the exertion of running is much 
greater than that of walking. In slow running the 
same parts of the foot are applied upon the ground 
as in walking, and in the same order; but ia quick 
running the balls of the toes only touch the ground. 
The quicker we run the shorter, relatively to the 
rest of the step, is the time during which the foot 
rests upon the groimd, and the greater, conse- 
quently, is the eflfort. 

After the foot leaves the ground, in running, it 
H. 5 
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is thrown up behind; and, at the same time, the 
fore part of the sole and the toes are turned a 
little obliquely mwards, so as to prevent their 
catching against adjacent objects. If the toes 
were turned out, when thrown up behind, it would 
present a very awkward appearance, and we should 
frequently be tripped up by their coming in con- 
tact with substances near which we pass. While the 
foot is being swung forwards the toes are gradually 
turned a little the other way. Thus, by the time 
they pass the other leg the toes have lost the incli- 
nation inwards, and are directed straight /orwards; 
and when the foot has reached a point in advance 
of the other leg, and the sole is preparing to pre- 
sent itself to the ground, the toes are turned a 
little outwands. This turning of the foot iTiwards 
and (mtwaids during its movement iocArwards and 
forwards, in each step, is a graceful movement, 
and may be compared to the "feathering" of an 
oar. It takes place, also, in walking, but is less 
marked than in running ; and in many persons it 
.can scarcely be discerned during walking. 

The distinction between the paces of other ani- 
mals resembles that between the walking and the 
running of man, and is equally definite. Take, for 
instance, the Walking, Trotting, and Gallop- 
ing of the Horse. In Walking the fore and the 
hind limbs of the same side are moved together, or 
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nearly together, but they do not leave the ground 
till the limbs of the opposite side are placed upon 
it; so that at one period all four limbs are upon 
the ground together. In Trotting the fore and 
the hind limbs oi opposite sides move together; but, 
as in walking, neither of them axe withdrawn from 
the ground till the opposite one has reached it\ 

In Galloping, or Cantering, the horse springs 
or boimds with all four limbs at the same time; 
all the feet are thrown up nearly together; all are 
off the ground together; and all reach the ground 
£^ain nearly at the same time ready for another 
spring. I say that the feet are all thrown up 
nearly, and not quite, together, because the fore 
and the hind limbs of one side take the precedence 
a little of the others, or "lead," as it is called. 
The trained horse is taught to lead, habitually, 
with one, usually the right, side, because the mo- 
tion is more steady when the horse is accustomed 
to gallop in one way than if he be allowed to vary 
it. Directly the horse begins to gallop, the rider 
know^, by the motion, whether he is leading with 

^ In Walking the hind leg moyes first, then the fore leg of 
the same side; and both reach the ground before the hind leg of 
the opposite side ia raised. So that at one time there are three 
feet on the ground, at another two, but never less than two. 

In TBOTTnra, especially quick trotting, one foot is raised at 
the same instant that the opposite one is put down. This ren- 
ders it difBycult to make out the sequence of the moyements. 

5—2 
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the proper leg. In some animals, as the Deeb, 
the two fore and the two hind feet move together 
exactly in galloping. Anthony Trollope tells us that 
in Panama, Cuba, and other Spanish countries in 
the West, the horses are "taught to pace, that is, 
move with the two off legs together, and then with 
the two near legs. The motion is exceedingly gen- 
tle, and well fitted for those hot climates, in which 
the rougher work of trotting would be almost too 
much for the energies of debilitated mankind." 
This pacing is probably only a quick walk. 

When we walk the heels follow one another 
nearly in a straight line, as is shewn by " walkii^g 
a chalk," or more readily by walking along the 
line between the curb and the flagstone pavement ; 
and the plane of gravity of the body corresponds 
with this line. There ought, therefore, to be no 
perceptible swerving of the trunk from side to 
side in walking. There should, also, be scarcely 
any rising ox faUing ; inasmuch as there are pro- 
visions in the mode of bending the limbs (which I 
cannot here discuss) to prevent the body from being 
moved up and down during the step. The head 
and shoulders should be carried along nearly in 
a straight line. If it were otherwise, if they were 
moved in a zigzag or undulating manner, from 
right to left, or up and down, the space traversed 
in a given distance would be much increased, and 
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there would be a proportionately greater expen- 
diture of muscular force. By a beautiful combi- 
nation of movements this is prevented, apd a recti- 
linear course is maintained, whUe the weight of 
the body is transferred from foot to foot, in a 
succession of steps. 

Only observe a good walker for a minute or 
two, and you will see how straight the head is 
carried along; and when your eye falls upon a 
person who "rolls in his walk" you perceive how 
ungainly are his movements, and you have an in- 
stinctive feeling that he is an awkward feUow. 
Whether you are disposed to make an exception 
in favour of the British tar, in consequence of his 
many other good qualities, I must leave you to 
judge. His peculiar gait on shore is probably due 
to his not being sufficiently practised in straight 
walking to counteract the effect of the loimging 
manner and general disregard for appearances 
which he acquires on board ship. Whatever the 
reason may be, thopgh he has the better of ua 
in a storm at sea, he certainly does not always 
appear to advantage on t&rra firma. Now that 
a general improvement in gait and step may be 
expected among landsmen, as a result of the vo- 
lunteer movement, it becomes still more desirable 
that the sailor should participate in the good in- 
fluences of the drill. 
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Although the heels follow one another in a 
line the toes diverge a little from the line, be- 
cause the foot slants, as I have just said, some- 
what outwaxds when it is placed upon the ground. 
It results from this position of the foot that the 
weight of the body descends upon it with a slight 
obliquity, mwards as well as forwards; and that 
is precisely the direction in which the foot is best 
prepared to receive weight. For, when the foot 
rests upon the ground in this- position all the liga- 
ments on the inner side (and they are very strong) 
as well as those beneath, are on the stretch ; and 
the joints, with the exception of the ankle-joint, 
are as it were locked, so as to afford a secure, 
steady basis of support to the leg. When the 
weight of the body descends upon the foot in the 
direction mentioned a sprain rarely occurs. It is 
when the weight falls in the opposite direction, 
that is, more or less obliquely oi^^ards, and throws 
the ankle out, that a sprain easily happens. Thus 
a slight inequality of the ground, or any other 
cause that tilts up the inner edge of the foot, 
is likely to lead to a sprain, especially when we 
axe going down hiU or down steps. 

Here let me remark that a Spraik is the 
result of a stretching of some ligament, or other 
part, caused by an undue force being brought to 
bear upon it. The ligaments are very strong, 
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and under ordinary circumstances are not very 
sensitive ; and they are capable of offering great 
resistance to force applied in the direction in 
which they are calculated to meet it. But, if the 
force be applied in a direction in which they are 
not calculated to meet it, they are easily injured, 
and they become, then, very painful. The same 
is, also, likely to occur if the force be severe or 
sudden. 

The muscles are a very great assistance to the 
ligaments, forasmuch as, by placing and retaining 
the joints in proper positions, they regulate the 
direction in which forces are brought to bear upon 
the ligaments. Moreover, by steadying or bracing 
the joints, they check or break the force and 
prevent its being suddenly imposed upon the liga- 
ments. And the muscles, by virtue of their con- 
tractile property, have the capability of becoming 
tight in any position of the joint, which is an im- 
mense advantage ; whereas a ligament having no 
contractility and, usually, no elasticity, is tight 
only in one position. The office of a ligament is 
to limit the movement of a joint in a particular 
direction; and, till the joint has assumed a cer- 
tain position — ^till it is bent or straightened to a 
certain angle — ^the ligament does not come into 
play. During the bending or straightening of a 
limb the muscles regulate the movement, and 
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bring it to a stop or check it before it has gone 
to its full extent ; and, thus, the ligament is re- 
lieved from that sudden imposition of force which 
would result if it were required to check the 
movement of a joint in its full swing. 

Accordingly, when the muscles are prepared 
and in proper action, that is, when they place 
the joint in a suitable position and duly support . 
or brace it, a sprain very rarely occurs. It is 
when the muscles are imprepared, when we make 
a false step, or when the foot encounters an un- 
expected obstacle, and the weight falls suddenly 
upon the ligaments in an unfavourable direction, 
that a sprain occurs. A man jumps from a con- 
siderable height, or descends deep steps with a 
heavy weight upon his back, and no harm re- 
sults ; but he slips off the curb-stone, or treads 
unwarily upon a piece of orange-peel, or turns his 
foot -hastily, to avoid some object on the ground, 
and sprains his ankle. 

In order that they may do their work well, 
be alert, and maintain good guard, the muscles 
need to be kept in practice. A person unaccus- 
tomed to throw a ball is very liable to sprain his 
elbow with the sudden jerk which is required for 
that feat ; or if a person takes to tumbling and 
jumping, without proper training, he will probably 
suffer for his temerity. Again, common experi- 
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ence tells us that a joint which has been sprained 
is, for a long time, liable to be sprained again* 
This is because the part remains tender as well 
as weak ; and the muscles do not brace it steadily 
and firmly, or come nimbly to its aid when it 
is in daiiger. 

In consequence of the foot, in walking, being 
placed upon the groimd with the toes slanting 
a little outwards, the outer and hinder edge of 
the heel first touches the groimd. Hence this 
part of the heel of the shoe is usually worn down 
before the remainder. The ball of the little toe 
next comes to the groimd, and the balls of the 
other toes follow in quick succession; and it is 
from the great toe — ^that is, from the innet side 
of the foot — ^that the last impulse is given to 
propel the body, forwards, over the other foot. 
In order to give full effect to this final impulse 
an especial muscle, the "Long Fibular" muscle 
(l in fig. 13), is provided. The tendon (i) of this 
muscle passes, behind the outer ankle, beneath 
the sole of the foot, to the great toe. It has the 
effect of pressing the ball of the great toe upon 
the ground, while it raises the outer ankle, and 
so contributes to throw the weight, across, in the 
direction of the other foot. 

Thus the foot revolves upon the ground, from 
the heel to the balls of the toes, and from the 
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outer edge of the former to the inner edge of the 
latter ; and during the revolution, which has been 
compared, though the comparison fails in .many 
points, to the revolving of the segment of a wheel, 
the ankle is raised and advanced forwards. 

On the complete and steady execution of this 
movement good walking chiefly depends, more 
particularly upon the full performance of the last 
stage of the process, viz. the rising fairly upon 
the balls of the toes and delivering the weight 
steadily over to the other foot. This is the most 
diflBcult part of the process, the whole weight of 
the body during its execution being borne upon the 
fore part of the foot, that is, upon the longer pillar 
of the plantar arch; forasmuch as the heel is being 
raised and the other foot is off the ground. For 
the good performance of this part of the process, 
all the features of the well-made foot are essen- 
tial. There must be a high and firm plantar arch, 
a heel set at a proper angle, and a strong great 
toe running straight forwards. There must be 
also a fully developed calf to set the machinery 
well in motion. 

If the plantar arch be low it cannot bear the 
strain attendant upon this movement; and the 
person, in consequence, shirks the full performance 
of it. He does that by turning the toes too much 
out; and, then, he contrives to roll over the 
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inner side of the foot, instead of rising upon the 
balls of the toes ; and so he gets along with short, 
shuffing, feeble steps. How many persons, owing 
to one cause or other, hobble in this Way! Some 
turn the toes very much in, and rise over the 
ball of the little toe, instead of over the great toe. 
This is done with comparative ease, because the 
ball of the little toe is nearer to the ankle ; but 
the step is, thereby, shortened, as well as rendered 
less firm and less graceful. 

The revolving movement of the foot, or the 
bringing of its several parts into contact with the 
ground in succession, in a distinct manner, is 
peculiar to man. Many animals do not bear upon 
the heel at all ; they only tread upon the toes, 
and are, therefore, called Digitigrade. Some, 
indeed, bear only upon the tips of the toes, as the 
Horse (fig. 5, p. 15). Others go upon the balls 
of the toes, as the Cat, the Hare, the Pig, and 
the Dog. Some animals bear upon the heels as 
well as the toes, and are called Plantigrade, 
as the Bear, the Badger, and the Monkey; but 
these all flop the sole upon the ground in its whole 
length at once. The foot in them is not suffi- 
ciently compact and strong to bear the weight of 
the body first upon one part then upon another; 
and they, consequently, walk in an ungainly man- 
ner, as compared with man. 
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Character evinced by manner of Walking, 

Bear in mind that for the firm vigorous walk 
there is required, not only the well-formed limb, 
but also the manly and determined Will, act- 
ing in a decided and authoritative manner over 
the. several members of the body, so that these 
are accustomed readily, and steadily, to obey its 
commands ; just as the soldiers of a well-drilled 
regiment obey the directions of the superior officer 
in an orderly and efficient manner. And, as you 
may judge of the character of the officer by the 
discipline of his men, so may you form an esti- 
mate of a man by the movements of his Umbs. 
You see a man walk along the street, and you 
instinctively form an opinion of him by the mode 
in which he carries himself and treads the ground. 
Be carefiil not to allow yourselves to be in- 
flexibly biassed by these first impressions, as that 
amoimts to prejudice. Nevertheless, experience 
tells us that they are not to be altogether de- 
spised. They originate in a perception of the 
working of the great laws by which body and 
mind are harmonized; and, if fairly estimated, 
they rarely deceive us. 

We have little difficulty in recognising three 
chief classes among pedestrians. First, there are 
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those who pay too much attention to the movements, 
who walk with a pompous strut, or a mincing gait, 
or affect some style or other. We are naturally 
very little inclined in favour of such persons ; in- 
deed, we have usually to make an effort not to 
be decidedly prejudiced against them. Secondly, 
there are those who pay too little attention to 
their movements, who do not seem to be suffi- 
ciently alive to the responsibility attaching to the 
possessors of so noble a structure as the human 
frame, and who do not give themselves the trouble 
to exert the powers of the glorious mechanism 
with which they are charged. They slouch, or 
dawdle, along in a listless lazy manner. Instinct 
tells us, and tells us rightly, to beware how we 
trust such persons with the conduct of our affairs, 
or with any office of responsibility. We feel that 
the lack of energy manifested in the guidance of 
their limbs is, too probably, a feature of character, 
' which unfits them for the active duties of life ; 
and we know that such men are not usually suc- 
cessful in their calling. Thirdly, there are those 
who shew, by the firmness and precision of their 
step, and by the regularity in the succession of 
the movements by which the step is made, that 
they are conscious of the dignity of their species, 
of the responsibility attendant on that dignity, 
and of the respect due to themselves. Such men 
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we feel axe likely to pursue their avocations ener- 
getically and methodically, as well as with punc- 
tuality. 

Many points of character peep out in the way 
men walk. Our poet tells us that in one we may 
read 

"rascal in the motionB of his back 
And scoundrel in his supple sliding knee.*' 

Another has a halting, shuffling, imdecided gait ; 
while a third walks in a bold, determined, straight- 
forwai'd, erect and independent manner. One 
has a cautious, parsimonious step, as if sparing 
of shoe-leather, or afraid to trust the ground ; he 
has, however, probably, trusted the funds with 
considerable investments. Some walk with long, 
pretentious, measured strides ; others make short, 
quick, insignificant steps. Some, again, are hur- 
ried, fussy, noisy ; while others glide along in a 
quiet, shrinking, impretending, it may be timid, 
manner. 

I need not dilate upon these diversities. Your 
own observation will supply abundant illustra- 
tions of the correspondence between character and 
manner of walking. 

The several movements in walking are under 
the control of the will, and are directed by it, 
to such an extent that the continuous agency of 
the will is essential to the process. If the influ- 
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ence of the will be suspended, but for a moment, 
the action ceases, and the man falls to the ground. 
Nevertheless, the play of the individual muscles, 
and their co-ordiition, or the ma^er in which 
their several movements are combined, are, in a 
great measure, independent of the will. They are, 
to a certain extent, automatic, and result from 
peculiar relations between the nervous and the 
muscular systems. The will may be compared to 
the driver of an engine, who, by turning on the 
steam, and maintaining the supply, sets the ma- 
chine in motion, and regulates the rate of its 
speed; but the several wheels are so arranged 
that they go on irrespectively of his immediate 
superintendence. It would be impossible for the 
engine-man to attend to the working of each de- 
tail of his machine ; and it would be too much 
for the will to have to direct all the movements 
of the limbs in walking. We should be wearied 
with such an effort of attention before we had 
walked across a room ; for the exercise of the will 
is exhausting, and soon engenders fatigue. The 
more we think of any movement and take pains 
to direct it, the sooner we are tired and imable 
to continue it; and the more the attention is 
diverted, the less quickly do we experience a feel- 
ing of exhaustion ; while those movements in the 
body which are not at all iinder the influence of 
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the will — ^the movement's of the heart for instance 
— go on unceasingly, through a long life, without 
any sense of weariness. What so prevents fatigue, 
when we are walking, as the diverting conversa- 
tion of an agreeable companion? 

But though the combination of the movements 
in walking is, to a certain extent, automatic, it is 
not complete without the proper control of the 
will This is proved by the gait of those unfortu- 
nate beings in whom the mind, and with it com- 
monly the will, is deficient from birth — I mean 
Idiots. Their movements are, usually, more or 
less, irregular and imharmonious, jerky, without 
proper steadiness and rhythm; the head is tossed 
about; the eye looks one way; the fingers are 
sprawled out in another direction; the foot is 
jerked out at a hazard, as it were, so that you 
don't know when it will reach the ground, perhaps 
it kicks against the other foot. A sad spectacle 
this. The visit to an Idiot Asylum fills one, it is 
true, with a sense of the value of an institution 
where these poor members of the human family 
are kept out of harm's way, and away from the 
gibes of the village boys, and are made clean, and 
tidy, and taught so far as they are capable of in- 
struction; but I know no sadder sight than is pre- 
sented by a string of the inmates of such an, asy- 
lum, guided from room to room by the foremost of 
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the number, who shews by his walk, somewhat 
more steady than that of the others, that he is 
gifted with rather more intelligence than they, and 
is so fitted to be their guide. 

An equally melancholy, an even more distress- 
ing, spectacle is that of criminals pacing, like ani- 
mals in their dens, up and down the court-yard of 
their prison; for in them we know, that there is 
no deficiency of will. It is strong enough to con- 
trol and regulate the movements of their limbs; 
but there is a still more important deficiency, viz. 
a deficiency of that moral sense which should con- 
trol the wilL 

Another sad, but physiologically interesting, 
sight is the rolling walk of the drunkard. Here, 
again, the will is not deficient; but it is, partly, 
and by its own agency, dethroned. Enough of the 
will is left to set the machine going, not enough 
to guide it and control it well. Though the move- 
ments follow one another, for the most part, in 
proper sequence, they are imcertain and ill-di- 
rected. The balancing power is partly lost. The 
feet are dragged hither and thither, and thrown 
about, by the swerving weight of the body; and 
they follow one another upon the ground at im- 
certain intervals, and in any but a straight line. 
You watch a man in this state staggering from 
side to side, and wonder how he keeps his legs at 

H. 6 
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all Soon the foot catches agamst some slight ob- 
stacle or agamst the other leg^ or fails to come 
quickly enough into the required place^ and the 
man rolls over. The supple manner in which his 
imstrung limbs give under the weight, perhaps, 
saves him, to some extent, from the shock; but 
you must not imagine that drunkards have any 
charm against injury. A large proportion of the 
accidents admitted into our Hospitals are the re- 
sult of drunkenness. 



Distinctive Features of tiie HvArrum Foot 

I have already made a few comparisons be- 
tween the himian foot and that of certain of the 
lower animals. It will be interesting to add some 
others. 

There are several animals, as the Monkey, the 
£eax, and some Reptiles, in which the foot resem- 
bles the human foot in many particulars. It has, 
for instance, the same number of toes as the hu- 
man foot, and the same, or nearly the same, num- 
ber of bones, and the latter disposed in much 
the same manner. Certain peculiarities, however, 
distinguish the human foot. These all have refer- 
ence to the power which man, and man alone, 
possesses of standing firmly upright, and of walk- 
ing steadily^ upon the two feet. 



THE HTJMAN FOOT. 83 

The following are the most important of these 
distinctive features. 

First. The several parts are fitted and bound 
together in a compact firm manner^ so as to com- 
bine strength and elasticity in the highest degree. 
In this respect the human foot contrasts very 
remarkably with the sprawling foot of the Seal 
or Lizard (figs. 2 and 3, p. 11). The result is 
obtained; partly, by the great size of the tarsal 
bones, in proportion to the other components of 
the foot, and, partly, by the formation of the 
^'Plantar Arch," which is higher and stronger in 
■„.o *«. in «>y rf the 1.W »^ 

Secondly. The Toes are short and small in 
relation to the other parts of the foot. In many 
animals, the Monkey for instance (fig. 44, p. 89), 
the toes form the greater part of the foot ; and, 
in some, the bones of the instep are reduced in 
number as well as in size : the reason being that, 
in such animals, the toes are required to perform 
a variety of offices — ^burrowing in the ground, 
scratching, holding on to the branches of trees, 
catching and tearing prey, &c.— for which their 
services are not needed by man. 

It may here be noticed that one of the great 
points of dissimilarity between the foot and the 
band consists in the difference which the length 
of the digits bears to the other components in the 

6—2 
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two members. They form nearly AaZ^the length 
of the hand, but not more than a tenth of that 
of the foot. Clearly, therefore, they constitute a 
far less important segment of the lower limb than 
they do of the upper, and are intended to per- 
form much less important functions in it. In the 
hand the fingers and thumb may be said to con- 
stitute the. essential part ; whereas the toes do 
little more than help the foot to adapt itself to 
inequalities of the ground and so to obtain a 
firmer holding. In civilized countries, accordingly, 
where we walk, chiefly, upon even paths and paved 
streets, very little evil results from the loss of the 
services of the toes which is incurred by covering 
over the foot to protect it against the hardness 
of the roads. 

We often hear the toes spoken of as ill-treated 
members, which are not allowed fair play because 
the art of man keeps them in a state of inert- 
ness and deprives them of their natural functions. 
Anatomy, too, gives some countenance to the idea,, 
inasmuch as it shews that the muscles whicb 
minister to the toes are as numerous as those 
which are concerned in moving the fingers ; and 
we occasionally see persons, who, having been bom 
without hands, or having lost them, contrive to 
write and paint and do other unusual offices witb 
their toes. Watch the movements in an infant's 
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foot as yet iinshoi They are considerably more 
free than in your own; espedaUy you wQl ob- 
serve that there is a power of separating the great 
toe from the others and approximating it to them 
which you have, probably, altogether lost The 
small size, however, of the toes, and the compa- 
rative fixedness of the inner, or great toe, prove, 
that they were never intended for anything like 
the same variety of purposes as the fingers, and 
shew that, under the most favourable circum- 
stances, the pes could never be altera marms, as 
some would persuade us that it ia Certainly it 
was never intended to be an organ of prehension. 
Hence, although in practice, boot-makers may 
excite our wrath and deserve our condemnation, 
I don't think that, in principle, they are so much 
to be complained of 

The third striking peculiarity of the human 
foot is the size of the inner or Obeat Toe and 
the firm manner in which its metatarsal bone is 
joined to the other bones, so as to render it a 
main pillar of support to the foot. These features 
of the great toe have reference to the share of the 
weight of the body which is borne by the iimer 
side of the foot, more particularly during the last 
stage of the step, when the body is propelled for- 
wards over the other foot. Hence it is some- 
times called the "hallux," from a Greek word (a\- 
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T^fuu) signifying to bound or spring. The mobUity 
of the thvmb, enabling it to be opposed so easily 
to each of the other fingers, is a characteristic of 
the human hcmd; and the solidity of the gre<it toe 
is equally, or even more, characteristic of the hu- 
man foot. The great toe should be continued, 
from the instep, straight along the inner edge of 
the foot, or inclined a little tWards ; often, as 
before mentioned, its phalanges become inclined 
ot^^ards so as to interfere with the other toes\ 

Though, in many animals the number of the 
toes is the same as in man, this is not the case 
in aU; and we may trace a gradual and progres- 
sive diminution of the number, in the following 
order. 

I have said (page 10) that the inner toe is in- 
complete in all animals, forasmuch as, in none, 
does it possess the same complement of bones as 
do the other toes. You will not be surprised to 
find, therefore, that it is the first to be missing. 
The Elephant goes upon five toes; but if you 
look closely you will perceive that the inner toe 
(fig. 39, I.) has not attained even its usual incom- 
plete number of bones. It is short of one; and the 
inner wedge-bone, which looks like a metacarpal 

^ In andent times warriors were wont to cut off the grectt 
toes as well as the ihutabs of their captives to disable them for 
further service (Judges i 6, 7). 
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bone, is prolonged, downwards, to supply the place, 




and to give sufficient lei^h to the toe. The same 
thing may be seen in some other animals, and it 
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IB interesting as shewing the first indication of de- 
parture from what may be called the standard 
number of the phalanges. In the Hippopotahus 
(fig. 40) we have an additional stage of imperfec- 
tion in this same toe; for here there is only one 
small bone to remind us of the existence of the toe 
(it is the same in the Rhinoceros, I.) ; all the rest 
have failed to be developed; and the animal, con- 
sequently, goes upon four toes. Next the failure 
appears on the ot^^er side of the foot, and affects 
the little toe. Thus, the Rhinoceros (fig. 41) 
goes upon three toes — ^namely, Nos. li. iii. and rv. 
— ^and there is scarcely a trace either of the first 
toe or of the fifth. In Ruminating animals, as the 
Ox (fig. 42), the second toe is wanting, as well as 
the first and the fifth; so that the foot rests upon 
two toes (Nos. III. and rv.) ; and in the Horse (fig. 
43), as we have already seen, only one toe — ^the 
middle one (No. iii.) — is developed* sufficiently to 
reach the ground. 

Whatever pretensions to Humanity the Mon- 
key may make — and they are sufficiently striking 
to render some persons very uncomfortable on the 
score of relationship — ^he is certainly far removed 
from us in the construction of the foot (fig. 44) ; 
and the good people to whom I have alluded may 
dmve consolation from the reflection that, in this 
respect at leasts there is very little indication of 
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cousinship. Indeed we ought not to speak of his 
foot at aQ ; for the part which corresponds with the 




Fig. 44. Gorilla. 

human foot does not even deserve that name. It 
is so much more like a hand, that the term four- 
handed, or qaadrumomous, is by naturalists applied 
to this class of animals. There is scarcely any 
plantar arch ; the animal hears, chiefly^ upon the 
outer edge of the foot; the digits are long and 
strong; and the inner one, instead of being parallel 
with the others, diverges from them so as to consti- 
tute a true thM/mh instead of a great toe. All these 
points are very suitable for enabling the animal to 
ding to branches of trees, and for other prehensile 
purposes; but they unfit him for the upright pos- 
ture, and render it impossible for him to walk 
steadily upon his lower limbs. 
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In the great ape called the GoaiLLA, which ia 
found in the Bouth-westem part of Africa, and of 




Fig. 45. GorilU. 



which many specimens have now been sent to this 
Country, the hind-hand is of great size and strength, 
as may be seen in the accompanying drawing made 
from a stuffed specimen in the Sritish Museum. 
The lower part of the leg is also very thick, 
owing to the size of the muscles which move the 
great toe and the other digits, and which enable 
them to give a most powerful grasp. So strong 
and savage is the creature that all efforts to cap- 
ture one aJive, when fuU-^rown, have, hitherto, 
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failed. He is said to give evidence of his strength 
of hand and of his amiable propensities in the fol- 
lowing way. He swings by his fore-hands from 
the trees, and, letting himself down quietly by 
them, watches an opportunity of seizing by the 
neck, with his huge hind-hand, some unwary Negro 
who may be passing by, draws him up, and holds 
him with vice-like grasp, tiU his struggles have 
ceased, and then drops him a strangled corpse to 
the ground. 

Most of the characters above mentioned as dis- 
tinctive of the human foot — such as its compact- 
ness and strength, the height of the plantar arch, 
the shortness of the toes — ^are, like the size of the 
calf, most marked in the higher members of the 
human family, in those, that is to say, who are 
gifted with the highest intelligence. Thus the 
formation of the foot is found to have a correspond- 
ence with the formation of the head, and may, 
like it, be, to a certain extent, taken, as I have 
before remarked, to be an index of intellectual, as 
well as of physical, capacity. The relation between 
the intellectual power and the physical conforma- 
tion of man, which is here exemplified, and which 
is maintained throughout the frame, is a subject 
of extreme interest, and. is one which has not at- 
tracted the attention of anatomists and ethnolo- 
gists so much as it deserves. 
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To what secondary causes this hannonious 
adaptation of body to mind may be due, we can- 
not clearly tell; but we can see in it a provision 
for giving physical ascendancy to superior intel- 
lect. And it is most gratifying to be able to de- 
rive, as we may do, from this as weU as from the 
observation of the past and the present, the as- 
surance that the cultivation of the mind, provided 
its moral tone be preserved and proper sanitajy 
precautions be taken, is not likely to be attended 
with auy deterioration of the body. On the con- 
trary, we have good reason to believe that the 
present civilized nations of the earth, with their 
higher mentalnjulture, are inferior to none of their 
predecessors in the qualities of the body; surely 
soldiers never maintained a hand-to-hand struggle 
better than the victors at Inkermann; and we know 
that the civilized nations are physically superior 
to most of the uncivilized. We have good ground, 
therefore, to hope that the extension of education 
and commerce will be productive, on the whole, of 
an improvement of the physical condition of the 
q>ecies. 

Sir James Emerson Tennent says that the Ved- 
dahs, or aboriginal inhabitants of Ceylon, use the 
foot in drawing the bow. They sit down, place 
the toe against it, and draw the string with the 
hand; and some of the American Indians appear 
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to have used both feet in the same way. These 
Veddahs famish a good illustration of the low phy- 
sical condition which is usually afusociated with ab- 
sence of mental culture. They are described as in 
a singularly degraded, state. '' They have scarcely 
any language, no knowledge of Qod, nor of a future 
state, no temples, no idols, no altars, prayers, or 
charms; and, in short, no instinct of worship, ex- 
cept it be some addiction to ceremonies, analogous 
to devU worship, to avert storms, lightning, and 
sickness. All presented the same characteristics of 
wretchedness and dejection — ^projecting mouths, 
prominent teeth, flattened noses, stunted stature, 
and other evidences of the physical depravity which 
is the usual consequence of hunger and ignorance. 
The children were unsightly objects, entirely na- 
ked, with misshapen joints, huge heads, and pro- 
tuberant stomachs. The women were the most re- 
pulsive specimens of humanity I have ever seen 
in any country.** 
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The Proportions of the JAmbs, 

A few years ago I took the measurements of 
numerous skeletons which I found in the museums 
in France, Germany, and England, and made the 
following table to shew the proportions of the 
several parts. 

The length of the foot and hand is in all some- 
what greater than it should be, in consequence of 
the bones composing them being usually less 
closely articulated in the artificial skeleton than 
they are .in nature. 

Prom this it appears that the limbs of Man 
diflfer from those of the Ape, chiefly, in the pro- 
portionate length of the thigh and arm, and in 
the shortness of the foot and hand. And it will 
be seen that, in both these particulars, the Negbo 
differs from the European and exhibits some ap- 
proximation to the Ape. 

I foimd, also (the tables shewing this are given 
in my work on the Human Skeleton), that these 
characteristic proportions of the European are 
brought out only during growth ; for that in the 
early periods of infancy the foot and hand are, 
relatively, very long, and the thigh is actually 
shorter than either the leg or the foot, and the 
arm is shorter than either the forearm or the 
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hand; and it is only, gradually, during the ad- 
vance to manhood, that the proper proportions 
are attained So that the transient or immature 
condition of the human £rame shews certain re- 
semblances to the permanent Negro type and to 
that of the quadrumanous animals; and these 
resemblances become obliterated during farther 
growth. 

The accoimts of travellers indicate that somie 
other nations present great varieties in the pro- 
portion which the length of the foot and hand 
bears to the height. Bushmen and Hottentots 
are very diminutive, commonly under 5 feet in 
height ; and their hands and feet are remarkably , 
small and delicate, in which respect they differ 
from Negroes. Mr Bartram observes with regard 
to the Cherokees or Muscogulges — a tribe of North 
American Indians — ^that the women are, perhaps, 
the smallest race of women yet known^ almost all 
^nder/ 5 ft. ; and their hands and feet are not larger 
than those of Europeans of 9 or 10 years of age. 
He tells us^ also, what is very strange, that the 
men of this same tribe are of gigantic stature^ *' a 
full size larger than Europeans," many of them 
above, and a few under, 6 ft. ; but he says nothing 
of the size of their hands and feet. The hands 
and feet of the Patagonians are said to be very 
smalL This may be contrary to what we might 
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eiqpect ; but it accords with what I found to be 
the case ia the skeletons of some Giants whidi I 
measured; for in all of th^m the feet and the 
hands were disproportionately short. It would 
seem^ therefore^ that^ whether the stature of the 
individual be diminutive or gigantic^ the foot and 
the hand^ in either case^ are^ usually^ less than 
their proper relative length. A greater number of 
accurate data are^ however, nec.essaiy to enable us 
to generalise correctly upon this and other points 
of a Kke nature, or to decide what truth there is 
in the common remark, that a long foot in a chUd 
indicates a tall man. 

In former times the parts of the human body 
were used as measures ; and it was not uncommon 
to illustrate the taibles of measures by drawings 
of the human body, with descriptions of the foot, 
palm, &G. One of the tables of the 16th century, 
derived in great part from the Romans and the 
Greeks, is founded upon the notion, which is not 
very far firom the truth, that in the well propor- 
tioned man, the breadth of the palm is a 24rth 
part of the whole stature, and the length of 
the foot a 6th part, and the length of the cubit 
— ^from the elbow to the end of the fingers — ^a 4th. 
The measures, however, varied at .different times 
and iQ different countries, even though the names 
were the same. The latter have, in sev^al in- 

H. 7 ' ■ 
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stances^ remained^ though the definite measure 
which they now indicate is different from what it 
was, and differs from that of the part of the body 
from which the name was taken. Thus, our pre- 
sent foot measure (twelve inches) is considerably 
more than the length of the human foot. 



The Skin of the Sole. 

The Skin of the sole is soft and yet very tough 
and strong. It underlies a thick pad of fat, which 
separates it from the bones and the plantar liga- 
xuent. The fat is interwoven with fibres pasZg, 
through it, from the tissue of the skin to the 
bones and ligaments. It is, in this way, rendered 
very firm, though it retains much of the soft 
quality of fat ; and it forms an admirable cushion 
for receiving the weight of the body and defend- 
ing from injurious pressure both the skin and 
the other parts of the foot. The fibres just men- 
tioned bind the skin to the superjacent bones and 
ligaments, and hold it firmly to them, so as to 
prevent its being displaced from them in the 
movements of the foot upon the^ ground. 

The accompanying woodcut shows that these 
connecting fibres are most numerous where there 
is the greatest pressure, viz. beneath the heel and 
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the balls of the toes. It shows^ too^ that they 
take the direction at each of those parts which 




Fig. 46. 



is most calculated to prevent displacement. Thus, 
at the heel their direction is chiefly from the heel- 
bone, backwards, to the skin. When we place the 
heel upon the ground in walking, the weight of 
the body has a tendency to drive the heel-bone 
forwaxda from the skin ; and the direcjtion of the 
fibres, from the heel-bone, Jociwards, just resists 
this tendency and holds the skin and the bone 
firmly together. On the contrary, when we with- 
draw the foot from the ground the pressure is 
in the opposite direction, and has a tendency to 
drive the metatarsal bones bdckwends from the 
skin. The course of the fibres is, consequently, 
changed. They, many of them at least, run for- 
wards from the bones and prevent the displace- 
ment that would be likely to occur. This direc- 
tion is also very marked^ and for the same reason, 

7—2 



100 THE ETOMAK FOOT. 

at the end of the great toe. A bundle of fibres 
radiates from the projecting process^ or tubercle^ 
which is conspicuous upon the under surface of 
the bone near its end; and the greater number 
of them run/orwards, through the pulp of the toe, 
to the skin^ and maintain the connection of the 
ftVin with the bone when the latter is pressed hack- 
wards in withdrawing the foot from the ground. 

The skin of the sole has a peculiar sensitive- 
ness, which enables it to take quick cognisance 
of contact with the groimd or of any injurious 
eubstanoes lying upon the ground. The sensitive- 
ness in the foot is rather increased by its being 
so much covered up. We are aroused to a con- 
sciousness of this sensitiveness when the soles are 
tickled, or when any one treads on our toes, espe- 
mlly if there happen to be a com there. We 
know also how sensitive the feet are to cold, and 
how liable we are to catch cold from wet &et. 
This sensitiveness renders washing the feet a re- 
freshing luxury, especially in hot climates or when 
we are fatigued. It is a luxury much indulged in 
by Eastern nations ; ^'Mephibosheth had neither 
dressed his feet nor tmnmed his beard from the 
day the king departed, until he came again in 
peace;" and among the Jews in our Sa^donr's 
time (Luke vii 38), when guests were m^de veiy 
welcome; th^ sandals were unloosed, and th^ir 
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feet washed and carefuUy wiped, and, if the per- 
son were of high nmk. aiinted. 

The integument of the foot varies in different 
animals, according to the nature of the ground 
upon which they tread aad other oircumstances. 
Thus the Elephant, the Hippopotamus^ and the 
Rhinoceros, Hving in jungles aad in mxrshj d» 
trictf^ have a more or less soft coYering of akin. 
Oxen and Horses gallop about upon dry ground; 
and their feet are soled with thick hoo& of honL 
The Dog has tough pads of skin with thick cutide 
upon his feet ; and the feet of the Feline tribe 
are muffled with fiir so as to enable them to ap- 
proach their prey with a noisdess tread. Man's 
foot is, by nature, like the rest of the surface 
of his body, comparatively unprotected; but aa 
the foot, by its efficiency, emancipates the hand 
from the drudgery of carrying, so does the latter 
make some return for this relief by providing 
artificial coverings which enable the. foot to tread 
upon various surfaces, and protect it against the 
inclemencies of the seasons. 
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On Shoes. 

A few words on the subject of Shoes. No one 
will dispute the correctness of the principle that 
the shoe should be made to fit the foot ; yet it is 
not a little remarkable that this principle is so 
often departed from in practice, and that the usual 
plan is to make the foot adapt itself to the shoe. 
That is, the shape of the shoe is determined ac- 
cording to the fancy of the maker or the dictates 
of fashion, and the foot is expected to mould itself 
accordingly. This is particularly the case with the 
fore part of the shoe, into which the toes, or most 
compliant parts of the foot, are squeezed. Thus, 
the shape of the sole of a sound foot is about that 
represented in fig. 47; the great toe is seen to be 
free from the others, and the line of its axis, pro- 
longed backwards, traverses the centre of the heeL 
Compare this with the outline of the sole of a shoe 
as usually made; and the violence that is done to 
nature is at once perceived. The shoe is made 
quite symmetrical, or is curved a little in the part 
between the heel and the sole — ^in the "waist*' as 
it is called — ^when the shoes are to be worn on the 
left and right foot respectively; and the toes, in- 
stead of being allowed to spread out a little, are 
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pressed together, and made to converge to a point 
in the line of the middle toe, aa seen in fig. 48. 




Figs. 47. 



48. 



49. 



50. 



The line of the great toe is thus quite altered, 
and the other toes are tightly wedged together 
(figs. 49 and 60) ; or, not being able to find; room 
side by side, they overlap one another and form 
unsightly projections beneath the upper leather of 
the shoe. No wonder that "corns" and "bunions" 
and "in-growing toe-nails" are the frequent result 
of this treatment, and that so many persons are 
compelled to walk in a cautious, feeling manner, 
and to watch the ground narrowly, . lest their 
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cramped and tender toes come into contact with 
a stone or other projecting body. 

How greatly to be lamented it is that the foot 
should be thus maltreated and distorted^ and that 
walking should be made so painful^ and that the 
shoe, which is intended to befriend and protect 
the foot, and which, if well fitted, would support 
it and preserve its shape, and make some amends 
to it for the rough hard roads upon which it is 
compelled to tread, should be thus perverted into 
a means of galling it and impairing its functions. 

This subject has been treated of in a simple 
and concise manner by Dr Meyer, Professor of Ana- 
tomy at Zurich, in a small pamphlet, which has 
been translated into EngHsh by Mr Craig, and en- 
titled, " Why the Shoe pinchesV' I hope it may be 
read by boot-makers, and may lead to some im- 
provement in their art. Dr Meyer very properly 
remarks that one of the main points to be attended 
to is, to allow the great toe to have its normal po- 
sition; and this can be done by making the inner 
edge of the sole incline tnWards> from the balls of 
the toesj instead of outwards. The accompanying 

^ Why the Shoe pmches, a contribution to Applied Anatomy by 
HertniUin Meyer^ M.D. Professor of Anatomy in the TJniyerdiy 
of Zurich, translated from the Getmua by John Stirling Craig, 
li.R.C.P.S., Ij.±C.C.S.£., price si3q)ence. 

The {nreoeding f oiu^ figures and the two f oUewiiig are tftken 
from this pamphlet with Mr Graig's pennission. 
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drawing (fig. 51) gives the outline of a shoe de- 
signed under his superintendence^ and shows the 





Figs. 51. 



5«. 



difference between it and the usual shape, the lat- 
ter being indicated by the dotted outlina In fig. 
52 the shoe is pointed, the pointing being effected 
from the outer side* I have often laboured^ but 
laboured in vain, to impress the same point, and 
hope the more systematic attempt of Profeflsor 
Meyer may lead to better results. 

With regard to the hed-piece, I have already 
said that it should not be high because it makes 
the step less steady and secure, and at the same 
time shortens it, and impairs the action of the 
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calf-muscle. A high heel-piece, moreover, renders 
the position of the foot upon the groimd oblique, 
placing the fore part at a lower level than the 
heel; thus the weight is thrown too much in 
the direction of the toes, and they are driven for- 
wards and cramped against the upper leather of 
the shoe. The high-heel of a boot, therefore, tends 
to aggravate the evils which are caused by the in- 
sufficient and iU-adjusted space which is allowed 
to the toes. ^ 

This account of the foot has necessarily been 
very superficial and imperfect. There are many 
points in its anatomy to which I have not even 
alluded; but, if I have succeeded in giving you 
some idea of the general plan of its construction, 
and in stimulating you to further enquiry respect- 
ing the mechanism of the Human Frame, my pur- 
pose will have been served. StiU more wiU it 
have been so, if you carry. away with you some 
sense both of the Pride and o£ the Humility which 
the review of such a structure is calculated to ex- 
cite — of pride, not selfish pride, but pride result- 
ing from a consciousness of the nobility of your 
physical nature, a pride which wiU make you spurn 
what is bad and degraxiing, and wiU help you to 
aspire to what is elevated and good. The im- 
pressions resulting from a comparison of this one 



THE HUMAN FOOT. 107 

fragment of Nature's work with our own most 
laboured achievements must quell any other pride ; 
and the very admiration with which we contem- 
plate the structure of our body impels us to walk 
humbly with our God, whose gift that body is. 
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THE great characteristic of the Hand, as distin- 
guished from the Foot, is the mobility of the 
first digits or thumb. Accordingly when this digit 
stands out apart from the others, and can be 
moved independently of them, so as to be more or 
less completely opposed to them, in the upper or 
Mammalian Class of animals^ at leasts we call the 
member a Hand. When this digit is absent, or is 
fixed in the same manner as the others, which is 
the case in each of the four limbs of Quadrupeds, 
we call the member a Foot. In Monkeys, or in 
most of them, the thumb is present and is separate 
and moveable in each of the four limbs; and these 
animals are, therefore, called " quadrumanous" or 
" four-handed.** Man, having the moveable thumb 
upon each of the two upper limbs only, is "bima- 
nous" or "two-handed.** By this peculiarity, per- 
haps more definitely than by any other, he is di»- 
tixiguished in structure from all the rest of the 
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animal series; and naturalists have^ accordingly, 
given the epithet "Bimanous" to the class in 
which he is placed, and in which he stands alone. 

The hand is the executive or essential part of 
the upper limb. Without it the limb would be 
almost useless. The whole limb is, therefore, so 
made as to give play and strength to the hand ; 
and, in ever so brief a description of the hand, it 
is necessary, even more than in the case of the 
foot, to give some idea of the manner in which the 
other parts of the Hmb are constructed, and to 
dwell a little upon such points as have relation to 
its movements. 

The general plan of comtruction of the upper 
limb will readily be understood by means of the 
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drawings (figs. 53 and 58, p. 122). It resembles 
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very much that of the lower limb (see fig. 4, page 
15). The one bone of the upper arm — ^the hvme- 
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rutf — ^resembles the one bone of the thigh^ and is 
jointed^ above, with the shoulder-blade, which, with 
the collar-bone, corresponds with the pelvis. Be- 
low, it is connected with the two bones of the fore- 
arm — ^the radiua and t«2na; and these correspond 
with the two bones of the leg. In the wrist there 
are eight bones, called carpal bones, arranged in 
two rows. These are connected with five metdcar- 
pal bones; and these, like the metatarsals of the 
foot, are jointed with the phalanges. Of the latter 
there are thsee in each finger; but in the thumb, 
as in the great toe (page 10), there are only two. 

The diagram shows how the bones of the hand 
are arranged in three divisions. Thus, the upper 
row of carpal bones (3, 4, 6) consists, practically, 
of three bones; the fourth (6), which is much 
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smaller thao the others, being rather an append- 
age to one of them than a distinct constituent of 
the wrist. (According to this view, the number of 
the wrist-bones corresponds exactly with that of 
the tarsal bones of the foot, viz. 7). The outer of 
these three carpal bones (3) bears the thumb ^ and 
the fore-finger (i. and li.), and constitutes, with 
them, the outer division of the hand; the inner 
one (5) bears the ring-finger and the little finger 
(rv. and v.), and constitutes the inner division of 
the hand; and the middle one (4) bears the mid- 
dle finger (iii.)> and is the middle division of the 
hand. The diagram shows, too, that the two outer 
bones (3 and 4), with the two outer divisions, of 
ihe hand, are connected with the radius; whereas 
the inner bone (5) only, with the inner diviidon of 
the hand, is connected with the ulna. Strictly 
speaking, even this bone is 9ot direcUy connected 
with the ulna, but is separated from it, as wiU be 
shown presently, by a thick ligament. 

You frequently hear ignorant persons (and the 
greater number of persons are lamentably ignorant 
of the structure of their own body) cFpeaking of the 

^ In deference to castom we call the palm the front of the 
hand ; and, therefore, we speak of the thnmh as ihe outer and the 
little £nger aa the tnnor djgit: though it would better aoooid 
with the ordinary portion of the part^ with ite coireapondence 
with the foot and with oomparatiye anatomy, to reyerae theee 
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smaU hones of the shoulder, or the rniaU hones of 
the elbow. You may think this a matter of no 
importance, and that it does not concern you and 
people generally to have any knowledge of human 
anatomy. But I will tell yOu what is very often 
happening, and will leave you to judge whether 
such complete ignorance on this subject is not at- 
tended with some practical disadvantage. A man 
meets with an injury, falls and hurts his shoulder. 
The immediate effects of the injury subside; but 
he does not quickly recover the use of the part; 
he still cannot raise his elbow, or put his hand 
upon his head, or put it behind him. Soon he be- 
gins to think that something more is wrong than 
has been suspected; and the notion creeps over his 
mind, and gradually takes possession of it, that 
some small bone is displaced. Not content with 
the assurances of his medical man, he resorts to a 
qtiack, called a "bone-setter." The latter, taking 
advantage of the popular faUacy, gratifies the pa- 
tient with the information that his fears are cor- 
rect, aflfcms that " a small bone is out," and pro- 
ceeds forthwith to employ the requisite forcible 
measures for putting the said "small bone" in. I 
need not say with what result. Every year, in 
this civiUzed country, many peraons are maimed 
for life by these attempts to put imaginary small 
bones in. I beg you, therefore, particularly to ob- 
H. 8 
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serve that there is no small hone either at the 
shoulder or at the elbow. The only small bones 
are at the wrist; and these are so well fitted to 
one another, and so firmly bound together, that 
nothing short of a crushing force suffices to dis- 
place them. This remark respecting the small 
bones of the wrist is true of nearly all the small 
bones in other parts of the body. So that, in fact, 
small bones are very rarely dislocated ; and when 
you hear it asserted that a small bone is out, you 
may pretty confidently conclude that the speaker 
does not know what he is talking about. 

I have said that the upper limbs resemble the 
lower in their general construction. There are, 
however, some important differences; and one 
of the chief of these is the greater variety and 
freedom of the movements in the upper limbs. 
Strength, for the purpose of carrying the body, is 
the object in the lower limbs. Mobility is the 
requisite in the upper limbs. Of this one exam- 
ple has already been given in the instance of the 
thumb as compared with the great toe. 

Movements cat the ShovMer. 

An equally striking example is afforded by the 
shoulder. In the first place, the " Shoulder-blade" 
itself can be moved in several directions — ^upwards. 
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downwards, backwards and forwards; — ^whereas the 
"Pelvis," i. e. the part which bears to the lower 
limb the same relation that the shoulder-blade 
does to the upper-limb, is immoveably fixed. 

Secondly, the "Shoulder-joint" is so made as 
to permit a great variety and extensive range of 
movements to take place. We can move the arm 
forwards or backwards, as in throwing a ball, or, 
in sword exercise; we can raise it so that the limb 
points straight upwards; and we can swing it 
round in any direction. It is owing to the free 
movement in this joint that we are able to apply 
the hand to every part of the body, so as to re- 
move sources of irritation. It is interesting to 
observe how other animals get on without hands, 
though they are much exposed to what we should 
consider great annoyance, as from flies, &c. The 
Cow, for instance, lashes its hide witl\ its tail. 
The Cat licks itself with its tongue. The Sparrow 
dusts itself by the road-side. The Pig and the 
Donkey roll in the mud. And many of them,, as 
the Horse and the Ox, have a thin muscle, called 
'* panniculus camosus,'' spread out under the skin, 
which effects those sudden twitchings of the skin 
whereby they are enabled to jerk off anything 
that troubles them. In Man the hand answers 
better than all these methods combined ; and it is 
necessary that it should do so, because his skin is 

8—2 
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more sensitive and less protected by natural cover- 
ing than that of any other animal. 

For this &eedom of movement of the arms, 
so important to the usefukess of the hand, we 
are much indebted to the "Collar-bones." Tliese 
bones, so called because they are placed at the 




Fig. 55- 
Chest and shoulderB of man. 

lower part of the coUum or neck, extend, hori- 
zontally, from Hie upper edge of the breast-bone, 
to the processes of the blade-bones which over- 
hang the shoulder-joint. Thus they hold the 
shoulders apart, and give width to the upper part 
of the chest. They also steady the shoulder-blades, 
and a£ford a paint (^appai to the muscles which 
effect the lateral movements of the arms, — for 
instance, to the muscles which tend to draw the 
arms together, as when we hold anything, between 
the hands, in &ont of us; and to those which 
separate the arms &om one another, as when we 
"^retch them out at right angles with the body. 



■«i"««V 
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Many animals — ^the Elephant, the Rhino- 
ceros, the Horse and the Ox — ^have no collar- 
bones ; and they are only able to swing their fore 
limbs to and fro. They cannot execute any late- 
ral movements. They cannot throw the limbs 
out sideways, nor press their fore feet together, 
so as to hold anything between them. If the 
horse wants to seize or hold any substance he 
must do it with his mouth. The Elephant has 
a special provision for the purpose of prehension 
in his trunk, which enables him to provide him- 
self with food by puUing down the branches of 
trees. The Lion and the Tiger can press their 
fore paws together sufficiently to enable them to 
hold their prey, and fix it upon the ground, whUe 
they put the head down to it and pull at it and 
tear it with their teeth ; and they are furnished 

in the flesh of the upper part of the chest ; while 
the little Squirrel, which sits upon its hind legs, 
and holds up the nuts between its fore paws to be 
nibbled, has complete collar-bones. So has the 
flying Bat, the climbing Sloth and the digr 
ging Mole. In Birds the collar-bones (fig. 56, aa) 
are very large; and, for the purpose of giving 
them greater strength, they are united together 
in the middle line just above the breast-bone, 
forming what is commonly called the "merry- 
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thought;" and, as this is not sufBcieiitlj strong 
to resist the force of the powerful muscles which 
flap the winge and sustain the afimu l in the air, 
there are, in addition, stout "aide-hones," caJled by 
anatomists " coracoid bones." These (b) run, from 
the bieast-bone (d), in the same direction as the 




Fig. s6. 
Chest and ihoulden ot bird, 

collar-bones, one, on either side, to the shoulder- 
blades (c) ; and they afford even more efBcient 
support to the shoulders than do the collar-bones. 
The coracoid bones are peculiar to oviparous 
animals, or nearly so. In some r^tiles, as the 
Cbocodile, they quite supersede the collar-bones. 
These few examples axe enough to show that 
freedom of movement of the arms, especially of 
lateral movement, is closely associated with, and, 
deed, is dependent upon the shoulder-blades 
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being supported and steadied by bones, which ex- 
tend from the breast-bone to the shoulder-blades, 
and fasten the one to the other. 

But, even the powers and advantages con- 
ferred by nature have often some drawbacks ; and 
this free play of the arm at the shoulder in man, 
of which we are speaking, and the provision for it 
afforded by the collar-bone, are no exceptions to 
the remark. It is necessary for so great a range 
of movement that the socket in the shoulder-blade 
should be shallow, and that the ligaments which 
connect the arm-bone with the blade-bone should 
be loose. Hence the shoulder-joint is weak as 
regards its ability to resist injury. The collar- 
bone also causes the shoulder to project so much 
that it is greatly exposed to injury and often 
bears the brunt of a fall. A man is thrown from 
a horse or is knocked down upon the ground, and, 
if anything prevents the hand being stretched out, 
the chances are that he falls upon the shoulder. 
True, the head is saved thereby; but the shoulder 
suffers. Hence the shoulder-joint is more often 
dislocated than any other ; and no bone is more 
frequently broken than the collar-bone. Even in 
little children, in whom, notwithstanding their 
many tumbles, the other bones usually contrive to 
escape, the collar-bones are often broken; and 
in grown-up persons the shoulder is sometime^ 
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dialocated by the mere actioD of the muscles, as 
in swimming, or throwing, or lifting a weight 
above the head. 

That you may understand the moTemeuta of 
the shoulder a little more fully, I will ask you to 
contrast the drawing (fig. 58), which shows the 
position of the blade-bone upon the chest in Man, 
with the drawing (fig. 57) of the corresponding 




Fig- 57- 

parts of the Rhinoceros ; and you wUl at once 
rect^nise several important differences, besides 
the presence of the collar-bone in the one and 
its absence in the other. 

In the Rhinoceros the chest is deep, from 
the back-bone to the breast-bone, and is flattened 
at the sides ; and the depth of this part of the 
trunk is increased, slightly, by the breast-bone 
projecting, keel-like, underneath, and, much more. 
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by the spines of the back-bone running up into 
a high ridge, above. The blade-bone and the 
arm-bone are applied against the. flat side of the 
chest, and lie, lengthways, between the spine and 
the breast-bone, nearly parallel with the broad 
flat ribs. The blade-bone has no process over- 
hanging the shoulder-joint, and, as before said, 
there is no collar-bone. The short thick arm- 
bone descends nearly in a line with the blade- 
bone, and has huge processes at its upper end 
for the attachment of muscles. The parts are 
designed to bear the great weight of the animal, 
and to carry its ponderous head and horn ; but 
the only movement of which they admit is a 
sliding of the blade-bone and arm-bone, backwards 
and forwards, upon the side of the chest. 

In animals of similar construction to the Rhi- 
noceros, but of lighter frame, and of greater fleet* 
ness, the blade-bone is placed more obliquely, 
which gives freer and easier movement both to it 
and to the arm-bone. This, for instance, is the 
case with the well-bred horse, and if we want a 
quick-going horse, one that can lift his fore feet 
well, we should observe whether the shoulder-blade 
is oblique, and whether the spines of the back 
rise well above it. Such a horse is said to have 
"a good shoulder" and to be "well up." He will 
carry a saddle well, and is not likely to trip. 
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In Man the chest has proportionately lees 
depth and length, and greater breadth, than in 
any other animal ; the breast-bone is qnite flat ; 
and the spinea of the back are sloped downvards, 
BO that they do not project beyond the level of 
the ribs and the hUde-hones. Hence he can he 




Fig. 58- 

easily either upon the stomach or the back — a 
privilege which is shared with him by very few of 
the lower animals. Scarcely any of them can lie 
upon the back, or even upon the stomach with- 
out the help of the fore limbs. The donkey en- 
joys rolling over and over upon a dusty road, 
but he cannot poise himself for a nxinute upon 
bis back. 

The sides of Man's chest, moreover, are not 
f^Jtt aa in the Rhinoceros and Horse, but rovmded, 
so that the blade-bones can revolve upon them 
to and fro, as well as slide upwards and down- 
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wards; and the long arms— comparatively long, 
that is, from the shoulder to the elbow — ^hang 
quite free of the chest and form sharp angles with 
the blade-bones. 

The blade-bones are accommodated to the 
shape of the chest ; for, instead of being elon- 
gated in a direction parallel with the ribs, they 
are prolonged downwards, along the sides of the 
chest, at right angles with the ribs. This pro- 
longation of the lower part of the blade-bone is 
very important, inasmuch as it enables the muscles 
to hold the bone steady upon the wall of the 
chest, and so gives greater power to those muscles 
which pass from the blade-bone to the arm and 
act upon the shoulder-joint. Were it not for this 
provision the contraction of the muscles intended 
to raise the arm would quite fail to produce the 
desired effect, and instead of it would simply cause 
the shoulder-blade to revolve upon a transverse 
axis. That is to say, when we endeavoured to 
raise the arm- our effort would merely have th^ 
effect of raising the hinder part of the shoulder- 
blade. 

In each of these particulars — ^in the form of 
the chest, and in the shape and direction of the 
shoulder-blade — ^the Monkey is intermediate be- 
tween Man and the inferior animals. The Mon- 
ke/s chest is broad and round, in proportion 
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to its length, if we compare it with other ammak ; 
but this is less marked than in the human chest. 
And you perceive that the Monkey's back-bones 
project, aa they do in other animals, beyond the 
level of the ribs. The blade-bones are also like 
those of Man in being prolonged downwards, and 




in beii^ carried, to a certain extent, across the 
ribs ; but their lower angles do not run so far 
in this direction as they do in the human ske- 
leton. 

The movement of raising the arm, as in carry- 
ing the hand outwards, or pointing upwards, or 
putting the hand upon the head, is rather a 
difficult one, and requires the combined action of 
many muscles. It is, thwefor^ to be avoided by 
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persons to whom musculax straining is likely to 
be injurious ; and the power of effecting this move- 
ment is easily impaired by accident or disease. 
A long time often elapses even after a slight 
bruise of the shoulder, before the person recovers 
the power of putting the hand upon the head. 

The exercise of raising the arms above the 
head is a good one for those in health, and is 
much, and wisely, recommended by the directors 
of gymnastics. It brings many muscles into play, 
not only those of the shoulder, but the muscles 
all round about the chest, viz. those which pass 
from the spine and ribs, as well as from the breast- 
bone, head, and pelvis, to the shoulder-blade and 
arm ; and, thus, it tends to strengthen the spine 
and the chest, as well as the shoulders and arms. 
There is, perhaps, no exercise so good as this; and 
it is much to be regretted that the dress of young 
ladies, with its paraphernalia of stays and shoulder- 
straps, interferes so greatly with it. The frequency 
among them of "pigeon-breast" and "crooked 
spine" must, partly, be attributed to the confinement 
of the arms, caused by the mode of dress and the 
customs of life. One of the few opportunities af- 
forded to the arms of availing themselves of this 
exercise is in the dressing-room during the process 
of brushing the hair. I would by all means, there- 
fore, reconmiend young ladies to give sufficient 
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time anA attention to this part of the toilette, and 
not to del^ate it to. the lady's maid. If, in ad- 
dition, I surest that it he commonly done with 
open window, I feel sure that I shall have a deserv- 
edly great authority among them — Miss Nightin- 
gale — on my side. 

The movement at the Elbow is, merely, that 
of bending and straightening, in a hinge-like man- 




Fig. 601. Mbow-joint. 

ner; yet there is a slight obliqmty in the direction 
in which it takes place, an obliquity resembling 
that in the movement at the knee (page 39). 



Pronaidon amd Supination of the Hand. 

In the FoREARU and Hand there is a move- 
ment with which we have nothing exactly corre- 
sponding in the leg. It is called " Pronation and 
Supination." In pronation we turn the palm 
dotanwtadB, aa in picking up any substance from 
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a table ; in supination we turn the palm t^pwards, 
as Q, boy does when he holds out his hand for a 
caning, or for the more agreeable purpose of hav- 
ing a shilling put into it. 

Pronation and Supination take place in the 
following manner. Each of the two bones of the 
forearm extends from the elbow to the wrist (fig. 
53) ; but one of them — ^the " ulna** — ^is chiefly con- 
nected with the elbow; and the other — ^the "ra- 
diu8"-i8 Chiefly connected with the wrist, and, by 
means of the wrist, with the hand. The two bones 
are separate from one another, except at their 
ends. There they touch, and are jointed together 
in such a manner that the large lower end of the 
radius can play round, or partly round, the small, 
button-like, lower end of the ulna; and, in so 
doing, it carries the hand with it. In this move- 
ment the upper end of the radius (A, fig. 60) does 
not leave its place, but simply revolves, upon its 
own axis, on the surface of the arm-bone; and its 
edge turns in a notch cut for it in the upper end 
of the ulna (b), which remains stilL 

In the drawings (figs. 61 and 62) the relation 
of the parts in the supine and in the prone state 
is shown by the aid of a plumb-Hne falling from 
the part of the arm-bone upon which the upper 
end of the radius revolves. The line traverses the 
upper end of the radius, then passes along the in- 
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terval between the two bones, then traverses the 
lower end of the lUna, and, finally, takes the 




X^. 6i. Fig. 67. 

3uid aapiae. Hand prone. 
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courde of the ring finger. And, provided the limb 
be held vertically, the line traverses the same 
parts whatever be the position of the forearm and 
hand. It does so in complete supination, as shown 
in fig. 61 ; it does so in complete pronation, as 
shown in fig. 62 ; and it does so in every interme- 
diate position. We may call it, therefore, the axis 
upon which the radius and the hand turn in prona- 
tion and supination ; and, according to this repre- 
sentation, the ring finger remains stationary during 
the movement, while the other fingers and the 
thumb perform their partial revolutions around it. 
I have said there is no movement in the lower 
limb exactly like the pronation and supination of 
the forearm and hand. We have, it is true, a 
power of moving the leg upon the thigh in a 
somewhat similar manner; but this can only be 
done when the knee is bent. For instance, when 
sitting in a chair with the foot upon a fender, or 
with the toes upon the ground, we can make the 
foot revolve so as to turn the heel in or out. A 
little careful observation, however, will prove that 
this movement takes place, altogether, at the knee, 
and that both bones of the leg participate equally in 
it, the whole leg revolving with the foot. Whereas;, 
in the case of the forearm, the movement takes 
place, partly, at the wrist, and, partly, at the el- 
bow; and one bone (the ulna) remfdns stiU while 
H. 9 
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the lower end of the other bone (the radius) re- 
volves around it. Moreover, the pronation and 
supination of the hand and forearm are much more 
free than these movements of the foot and leg; 
and they take place with equal facility and free- 
dom in any position of the limb. We can turn the 
palm up or down as easily when the elbow is 
straight BB when it is bent 

The movement of which I am speaking is so 
important to the usefcdness of the hand, that I 
will call your attention to three of the muscles by 
which it is eflfected. 

And, let me remark, by the way, that all the 
movements in the solid parts of the body — ^proba- 
bly all without exception, even the slight wrin- 
klings of the skin that take place when it is ex- 
posed to cold — ^are the result of muscular action. 
Muscles are bimdles of fibres which have usually a 
red colour and constitute what is commonly called 
the "flesh" or "lean meat" of animals. They are 
endued with the power of contracting or short- 
ening themselves; and it is this property which 
gives rise to the various movements of animal 
bodies. At their ends muscles often dwindle into 
"tendons" or "sinews" which, though occupying 
much less space, and having no contractile power, 
are very strong, and serve to connect the muscles 
^th the bonea 
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One of the three miiacles just inentioned (a, 
fig. 61) passes from a projecting process on the in- 
ner side of the arm-bone^ at its lower end, to the 
outer edge of the middle of the radius. Its con- 
traction causes the radius to roll over, or in front 
of, the ulna. It thus pronates the hand, and is 
called a ** Pronator** muscle. Another muscle (b, 
fig. 62) passes, from a projecting process on the 
outer side of the arm-bone, to the inner edge of 
the radius near its upper paH. It runs, therefore, 
in an opposite direction to the former muscle and 
produces an opposite efiPect, rolling the radius and 
the hand back into the position of supination. 
Hence it is called a "Supinator** muscle. 

The third is a very powerful muscle. It is 
called the ** Biceps** muscle (fig. 63), because it has 
two points of attachment to the shoulder-blade. 
It descends along the front of the arm, and, bulg- 
ing there, forms a conspicuous feature, to which 
athletic persons are proud to point in evidence of 
their muscular development. Its tendon crosses 
over the front of the elbow, and is inserted into 

• 

the hinder edge of a stout tubercle which is seen 
on the inner side of the radius near its upper end. 
The chief effect of this muscle is to bend the 
elbow; but it also rotates the radius so as to supi- 
nate the hand; and it gives great power to that 
movement. When we turn a screw, ot drive a 
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^mlet, or draw a cork, •we always employ the su- 
pinating movement of the baud for the purpose; 




Fig. 63. He Koejia MuMik. 

and all screws, gimlets, and implements of the like 
kind, are made to turn in a manner suited to that 
movement of the right hand, because mechanicianB 
have observed that we have more power to supi- 
nate the hand than to pronate it, though they ar^ 
probably, not aware that the preponderating influ- 
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enoe of the bicq[>8 muscle is the cause of the dif- 
ference. 

The movement of which I am speaking is 
performed to its fall extent only by Man. 
Monkeys cannot completely supinate the hand; 
and in most of the lower animals the part 
corresponding with the hand remains nearly, 
or quite, fixed in a state of pronation. Even in 
Man, complete supination is rather a constrained 
and awkward position. It is not a position which 
is habitual or natural to us. When we see any 
one sitting or walking with the palms turned for- 
ward it strikes us as strange, and the idea is sug- 
gested to us that the individual must be strange 
too, that, possibly, his head may be a little turned 
as well as his hands. In a state of ease the hand 
is naturally more or less prone ; so that when it is 
desired to place the forearm or hand at rest, as in 
case of disease or injury, the prone position is 
usually selected. If the forearm be broken, for in- 
stance, the surgeon sets the fracture and fixes the 
limb with the hand prone or semiprone. This is, 
also, the position of greatest strength, as well as of 
most ease. Hence, in. striking a blow, or carrying 
a weight, or making any strong muscular effort, 
the palm is always kept more or less intumed* 
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This drawing (fig 64) K^resente what is seen 
wlien a section has been made, &om side to side. 




Elg. 6*. Wriit-jointa. 

through the vrist and lower part of the forearm. 
It gives an idea of the mode in which the several 
bones of the wrist are adapted to one another and 
held together by Ugaments. The upper three 
wrist-bones (c, E, d) are joined together, so as to 
present a convex surface, which is received into a 
wide cup, or socket, formed by the end of the 
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radius (A) and a ligament passing from the radius 
to the uLia (b) ; and^ in pronation and supination, 
the end of the radius, together with this ligament 
and the wrist-bones, revolves upon the end of the 
ulna. 

All the bones here represented are so well fitted 
to one another, and so strongly bound together, 
that, as I have before said, displacement very 
rarely occurs among them. We sometimes hear of 
a dislocation of the wrist, but very seldom see one. 
The wrist is often bruised, or its ligaments strained, 
by falls upon the hand; or, what very often hap- 
pens, especially after the middle period of life, the 
bones of the forearm are broken a little above the 
wrist. 

You might think that, in such an accident, the 
radi\is only would sufiFer, inasmuch as it is espe- 
cially connected with the wrist-bones, and so re- 
ceives the force directly from the hand. But, if 
you observe the line of contact of the radius and 
ulna (running from f), you will see that it is ob- 
lique, and that its direction is such as to cause the 
ulna to support the radius, and to receive some 
of the force from it; and this disposition, which 
makes the ulna share the duties of the radius, 
makes it, also, share the dangers; hence, it is very 
frequently involved with the radius in fracture of 
the forearm. 



136 THE HUMAN HAND. 

By the joints of the wrist we are enabled to 
move the hand backwards and forwards, and also 
slightly sideways. 



The Movements of the Hand. 

I come now to speak more particularly of the 
movements that take place in the Hand. I have 
already said that the mobility of the thumb is the 
chief charaaeristic of the hand as distinguished 
from the foot. Another important distinction be- 
tween the hand and the foot is the greater length 
and molality of the fingers as compared with the 
toes. The toes are short; and our power of mov- 
ing them is, under any circumstances, slight. They 
constitute a small, and, comparatively, unimpor- 
tant, part of the foot. The fingers, on the con- 
trary, are long; they form a half, and, including 
the thumb, the more important half, of the hand. 
Without them the rest of the hand, indeed the 
rest of the limb, would be comparatively useless. 
Their movements are varied and free, and take 
place with singular facility and rapidity. We can 
bend them quite down upon the palm, and can 
extend them beyond the straight Hne; we can 
separate them from one another to a considerable 
extent; and we can bring them together with some 
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force, as a waiter does when he carries a number 
of wine-glasses between his fingers; and persons 
who have lost the thumb contrive to hold a pen, a ■ 
knife or fork, or other things, between the fingers. 

Let me endeavour to give you an idea of some 
of the muscles which, are concerned in executing 
these movements. 

The wrist and hand are bent forwards upon 




HiukIm of foietrm aad hand. 
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the forearm by means of three muscles (a, b, c, 
fig. 65). These all pass downwards from the inner 
side of the lower end of the armbone. The outer 
and inner ones (A and c) are connected, by tendons, 
with the wrist-bones; and the tendon of the mid- 
dle one (b) runs over the wrist and becomes spread 
out in the pahn like a fan, so as to support the 
skin of the palm and to protect the nerves and 
blood-vessels, which lie beneath it, from injurious 
pressure, when we grasp any substance firmly in 
the hand. The fan-like expansion of this tendon 
in the pahn is called the ''palmar fascia." It is 
very strong, and is connected, below, with the 
ends of the metacarpal bones, and with the sheaths 
of the fingers. The bundle of muscles near D 
forms what is called the "ball of the thumb,** 
and serves to move the thumb in various direc- 
tions. 

Beneath these three muscles which bend the 
wrist and strengthen the palm lies another set of 
muscles (a, b, fig. 66) which bend the thumb and 
fingers. They pass from the bones of the fore- 
arm, and end in long tendons or "leaders" 
which run over the wrist and palm and along 
the fingers and are firmly connected with the 
last phalanges of the fingers. They lie close to 
the bones in their whole course, and are held 
in their places by sinewy cross bands and sheaths 
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which are seen, hoth at the wrist and in the 
fillers, iu %. 65. 




Fig. 66. 

MuBclea and tendoni of hand. 



Eg. 67 represents the muscles on the back 
of the foreaj^D. The tendons pass from them, 
and run, some to the wrist and extend, or bend 
backwards, the wrist upon the forearm, some 
to the thumb and extend the several joints of 
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the thiimb ; and others run to the back of the 
fingers. These leaders lie nearer to the skin 




Hg.67- 
Husdea and tendom on back of foTMrm and hand. 



than do those on the palmar aspect ; and most 
of those which go to the thumb and fingers may 
be distinguished through the akin. The short 
miiscles (a, a) situated upon and between the 
metacarpal bones paas from them to the cddes 
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of the fingers; some of th6se serve to spread 
the fingers out firom one another, while others 
have the effect of drawing them together. There 
are several such small muscles on both surfaces 
of the hand, but I must not detain you by a 
description of them; and there are other little 
muscles passing from the flexor tendons to the 
phalanges, which have been called fidicinales, 
from their assisting in performing the short 
quick motions of the fingers, and from their 
being, accordingly, called into action in playing 
upon the violin and other musical instrumenta 



Movements of the Thwmh, 

In its adaptation to the purposes of bearing 
the weight and ministering to the locomotion 
of the body the human foot excels that of any 
other animal; and, unquestionably, the human 
hand is not less preeminently distinguished by 
the nicety, the variety, and the freedom of its 
movements. This is shown by the manner in 
which it can be twisted about, by the exquisite 
play of the fingers; and it is shown, above all, 
by the mode in which the thumb can be moved 
to and fro, can be opposed to the other fingers, 
and to any part of them individually and col^ 
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lectively, and can be folded beneath them or 
clasped upon them as occasion may require. 

The power which the thumb possesses, and 
gives to the hand, is signified by its name — 
"pollex," — derived from the Latin word poUere, 
which means to have power. Some have sup- 
posed that the word "poltroon" is derived fit>m 
poUice tnmcato, and signifies one so cowardly 
that he has submitted to have his thumb cut 
off in order that he may be incapacitated for 
fighting. 

The faculty which we possess of moving the 
thimib in the way I have mentioned, athwart 
the other fingers, and of touching any part of 
the palmar surface of either of them depends, 
partly, upon its being set, not quite in the 
same plane with them, but, obliquely, so that 
when it is moved towards the pahn it faces or 
opposes the other fingers ; and, partly, upon the 
nature of the joint between its metacarpal bone 
and the bone of the wrist with which it is con- 
nected. 

This joint is so constructed as to admit of 
three different movements. First, the thumb can 
be moved forwards or backwards, that is, towards, 
or, away from, the pahn. Secondlt/, it can be 
"adducted" or "abducted," that is, approximated^ 
to the forefinger or inclined away from it. 
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Thirdly y it can be '' drcuniducted/' that is^ its 
extremity can be made to describe a circle, as 
in "twiddling the thumba" These several move- 
ments axe effected with great power and rapidity 
by means of the bundle of muscles which forms 
the "ball of the thumb" (fig. 66. d), as well 
as by the long muscles and tendons which de- 
scend, from the forearm, to the thumb. 



Movements of the metacarpal bones of the 
Fingers upon the Wrist, 

The movements of the thumb, through the 
medium of its metacarpal bone, upon the wrist 
are much more free than those of any of the 
other fingers. The middle finger, indeed, has its 
metacarpal bone set upon the wrist so fixedly 
as to admit of scarcely any such movement. The 
forefinger can be thus moved a little; the ring 
finger more and the little finger still more. 

You may easUy prove this by taking the 
knuckles or heads of the respective metacarpal 
bones of one hand between the fingers and 
thumb of the other hand, when you will find 
that you can press the knuckle of the little 
finger backwards and * forwards in a very per- 
ceptible manner. Then try the knuckle of the 
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ring finger; the movement is distinct, though 
not so free as in the case of the little finger. 
The knuckle of the forefinger you will find to 
be almost fixed ; and in that of the middle finger 
you will be imable to perceive any movement at 
alL 

In fact the joints of the matacarpal bones of 
the fingers with the wrist resemble those of the 
outer four toes with the tarsus ; and the draw- 
ings of these joints of the foot (figs. 22 to 25) 
will serve sufficiently well to illustrate those of 
the hand. 

These movements of the metacarpal, or knuckle, 
bones upon the wrist enable us to increase or 
diminish the hollow of the palm by bringing 
its edges more or less forward. Thus, when we 
make a cup of the hand we bring forward the 
metacarpal bones of the thumb and the little 
finger, wrinkling the skin of the palm; and 
when we spread the hand open we carry those 
bones .backwards, rendering the skin of the palm 
tense. 

These movements, moreover, enable us to 
bring the little fingers and the thumb more easily 
into contact. 

Have you ever wondered what advantage is 
gained by the fingers and thumb all differing 
from one another in Jength ; or don't you take 
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the trouble to reflect upon little matters of this 
sort? If 70U have^ I would ask you now to re^ 
mark that there is, in the several fingers, a rela- 
tion between their shortness, their position near 
the edge of the hand, and the amount of mobility 
of their metacarpal bones upon the wrist. Thus 
the finger which is in the middle of the hand is 
the longest, and its metacarpal is the most fixed. 
The fore-finger is not quite so long ; and its meta- 
carpal is rather less immovabla The ring-finger 
comes next in shortness and in the mobility of 
its metacarpal. Then the little finger; and the 
thumb which is much shorter than any other has 
also lis metacarpal much more moveable. 

Observe, further, that, when the fingers and 
thumb are separated from one another, and then 
bent, the middle knuckle-bone remains stationary^ 
but the others are advanced a little forwards, each 
to an extent proportionate to its mobility vLpoa 
the wrist, and to the shortness of the finger* The 
fore-finger is, by this means, advanced a little, 
the ring and the little fingers more, and the 
thumb most of alL And the result is, that the 
tips of the fingers and the thumb come all to a 
level, and form, with the pahn, a great hollow in 
which we can grasp any substance, a cricket-ball, 
for instance, and hold it very firmly. The length 
of the several fingers and the thumb is, there- 
H. 10 
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fore, just so r^ulated, in relation to their 
lity upon the wrist, as to give us this power. 




Fig. 6S. 

Tou may observe, also, that when the fingers 
and the thumb are spread out the space between 
the thumb and the fore-finger is considerably 
greater than either of the spaces between the other 
fingers. Then, by a slight movement, the thumb 
takes up a position in front of, or opposite to, 
the fingers; and in grasping any substance it 
has to antagonise the pressure exerted by all 
the fingers. Hence it needs to be much stronger 
than they are, and to be wielded by more 
numerous and more powerful muscles. 
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The Middle Finger is not only the longeat 
and the largest finger; it ia also^ to a certain 
extent, the ceutre about which the others move. 
Thus, when the fingers are bent down into the 
pabn, their tips aU converge towards the middle 
finger; and when they are spread out, they all 
diverge from it. Its greater length and the 
greater prominence of its knuckle, expose this 
finger to injury more than any of the others; 
which may account for the fact that Surgeons 
are called upon to amputate the middle finger 
more frequently than either of the other fingers 
or the thumb. 

The FoBE-FiNQEB has the greatest range of in- 
dependent movement. Hence it is used to point 
with, and is called the "Index" or "Indicator" 
finger. 

Writing, 

In Wbitino the pen should be held between 
the pulps of the fore and middle fingers and the 
thumb, in contact with all three, and firmly lodged 
between them. The down-stroke is made by bend- 
ing the phalanges of the fingers and the thumb 
inwards and the metacarpal bone of the thumb 
outwards; and the up-stroke is made by straight- 
ening all the joints of the fingers and thumb. 

10—2 
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The hand rests lightly, not upon its whole 
edge, but, upon the hindermost and foremost 
parts of the edge, that is, upon the pisiform 
bone of the wrist and upon the Uttle finger near 
the end, so that it can be moved easily along the 
paper, and can be inclined, or rolled, a little to 
either side. The obHquity of the stroke is not 
imposed by mere arbitrary rule, but is in accord- 
ance with the direction in which there is the freest 
movement of the fingers and thumb when thus 
holding the pen. Make the experiment for your- 
selves of moving the pen in diflferent directions, 
and you will soon be satisfied that the writing- 
master has nature on his side in insisting on a 
paiticular movement as well as a particular mode 
of holding the pen. Some peirsons make the 
strokes vertical, or slope them the wrong way ; 
but in either case the writing is stiff and awk- 
ward; it is not natural 

The custom of writing from left to right may 
also be regarded as correct or natural, inasmuch 
as we can move the pen more freely upwards and 
(m^wards than upwards and inwards. Hence the 
light vp or advancing stroke — ^that which connects 
a letter with the one which follows it — ^is most 
easily made cm^ards or to the right ; and the let- 
ters are, consequently, made to follow one another 
in that direction. To understand this more clearly 
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make a down-stroke upon paper in the usual 
manner; you will then find that you can make 
up-strok^s from any part of it more easily to the 
right than to the left; and if you make a series of 
continuous up-and-down-strokes at a little dis- 
tance fit>m one another^ the up-stroke is^ not 
merely habitually^ but naturally^ made fine and 
ihclined to the right, whereas the down-stroke 
is made heavier or thicker and is sloped to the 
left. Moreover, you will perceive that the hand 
slides along the paper more easily from left to 
right than from right to left. 

It is worthy of remark that the writing of all 
that great class of languages called Indo-European, 
which includes Sanscrit, Greek, Latin, and many 
others, with our own, is from left to right; whereas 
nearly all the writing of another great class called 
the Semitic, which includes the Hebrew and Ara- 
bic, is in the opposite direction, viz. from right to 
left. Some nations write in perpendicular columns, 
the letters being placed under one another, of 
which the Chinese affords an example. But either 
of the two latter methods must be inferior to the 
Indo-European style in ease of execution and ex- 
pedition. 
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Reason for the Ring being usuaUy placed upon the 

Fourth finger. 

The BiNG-FiNGEB has less independent move- 
ment than either of the others. It cannot be bent 
or straightened much without being accompanied 
by one or both of those next it. This is, partly, 
because its extensor tendon is connected, by means 
of a band of fibres, with the tendon on either side 
of it. Y6u may discern these connecting bands 
' working up and down under the skin of the back 
of your hand when you move the fingers to and fro 
(they are represented in fig. 67). The ring-finger 
is, therefore, always, more or less, protected by the 
other fingers; and it owes to this circumstance a 
comparative immunity from injury, as well, pror 
bably, as the privUege of being especially selected 
to bet the ring in matrimony, llie left head i^ 
chosen for a similar reason; a ring placed upon it 
being less likely to be damaged than it would be 
upon the right hand. 

Other reasons have been given for this prefer- 
ence. It has been attributed to a notion among 
the ancients that the ring-finger is connected with 
the heart by means of some particular nerve or 
vessel, which renders it a more favourable medium 
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tlian the other fingeiB for the reception and tr^ts- 
missioii of sympathetic impressions ; the left hand 
being selected, in preference to the right, because 
it lies rather nearer to the heart. 



Kg. 69. Nervea of lumd. 
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Some slight foundation for such a notion might 
be imagined to exist in the fact (supposing the an- 
cients to have been acquainted "vnth it) that the 
distribution of the nerves to the ring-finger is 
rather peculiar. The peculiarity wiQ be readfly 
understood by reference to the accompanying 
drawing (fig. 69). Two* chief nerves are seen de- 
scending, m their course from the brain, along the 
arm and forearm, to supply sensation to the palmar 
surface of the hand. One (a), the larger of the 
two, passes in front of the middle of the wrist, and 
divides into branches which are distributed to the 
skin of tUb thumb, of the fore and middle fingers, 
and of the ouiter side of the ring-finger. The other 
nerve (b) lies on the inner side ofthe forearm and 
wrist, and its branches go to the skin of the little 
finger, and of the inner side of the ring-finger. 
You see, therefore, that there is, in this finger, a 
meeting of the branches of the two nerves; the 
two sides of the finger being supplied by different 
nerves. It would be a mistake, however, to sup- 
pose that it gains any superiority in sensitiveness 
or sympathetic relations by this arrangement; and 
this distribution of the nerves certainly does not 
offer so probable an explanation of the selection of 
that finger for the honourable office of ring-bearer 
as the one I have suggested^ 

I must remark, here, that the nerve (b), in 
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paseing from the arm to the forearm, lies on the 
iimer side of the back of the elbow, and is popu- 
larly known by the misnomer of the " funny-bone \" 
It Ues, pretty much out of harm's way, in a weU- 
protected channel between two bones. Neverthe- 
less, it is now and then hurt; and you know that 
when the "funny-bone" is struck, a peculiar pain, 
or tingling, is experienced along the little finger 
and the adjacent side of the ring-finger. 

The practice of wearing rings upon the hand is 
a very ancient one. In some instances they were 
badges of slavery. More generally they were marks 
of high esteem or authority; as when "Pharaoh 
took off his ring from his hand and put it upon 
Joseph's hand," and when " Ahasuerus took off his 
ring, which he had taken from Haman, and gave it 
to Mordecai.'' The Roman knights also wore rings 
of gold. Sometimes rings were worn as charms 
against diseases ; a practice which has been revived 
in our own day. They were placed upon any of 
the fingers, and upon the right hand as well as 
the left. Thus we read in Jeremiah, "though 
Coniah the son of Jehoiakim king of Judah were 
the signet upon my right hand." The preference 
of the left hand and of the ring-finger seems to be 
comparatiyely modem, origmating, probably, when 

^ It has been suggested, pxx)babl7 by Punch, that it is called 
the ^^fumvyAxmt *' because it lies near the " MimertM." 
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the ring was made lighter and more fragile^ and 
was, at the same time, adorned with precious 
stones, and when it became, therefore, desirable 
to place it upon the part of the hand where it is 
least exposed to injury. 



T!he Monkej/s Hani. 

Most of you have spent some time in watching 
the inmates of that interesting part of a zoological 
collection, the Monkeys* cage, and have observed 
how nearly the hand of that animal resembles the 
human hand, in the presence of a thumb, in the 
variety and celerity of its movements, in the fa- 
cility with which it can catch and pick up objects 
and hold them up to the mouth, and in some other 
points. A little closer observation, however, will 
show that there are some differences between the 
two. The several parts do not bear the same rela- 
tion to one another in the Monkey's hand which 
they do in the human hand ; neither have they quite 
so great variety or range of movement. The hand 
is altogether narrower, and straighter. The thumb 
is shorter and less strong, scarcely reaching beyond 
the knuckle of the fore-finger. The fingers^ on the 
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contrary, are longer and of more uniform length ; 
they do not admit of being separated so widely 
from each other in a fan-like manner; and the 
metacarpal bones at the edges of the hand, i. e. 
the metacarpal bones of the thumb and of the ring 
and little fingers, have not the same amount of 
play upon the wrist. Hence the thumb and the 
fingers of the Monkey cannot be opposed to one 
another so easily as in man; neither can they be 
so advanced in front of the middle finger as to 
form a hollow or cup, in the way I described when 
speaking of the hollow of the palm and the differ- 
ent lengths of the fingers in the Human hand. 
When you throw a Monkey a nut he usually picks 
it up and holds it between the thumb and the side 
of the bent fore-finger, not between the tips of the 
thumb and fingers. The length of the fingers 
adapts the Monkey's hand weU for clasping firmly 
the branches of trees, and assisting the animal to 
climb about in its native forests, or to hold on to 
the bars of its cage ; and so the part answers the 
requirements of the creature better than if these 
qualities had been sacrificed to a greater regard 
for variety and range of movement. 
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The Hcmd the Organ of the WiU. 

The human h&nd is peculiarly an organ de- 
voted to the will, being more directly and com* 
pletely under its influence than is any other part 
of the body. The Will, remember, is that self- 
directing faculty which can be said to exist, de- 
finitely and decidedly, in Man alone, which is 
associated in him with the responsibility attach- 
ing to the selection between good and evil, and 
which is given to him to fit him to be the reason* 
able servant of his Maker, and upon which, there- 
fore, his dignity, and his capability for occupy- 
ing a position between the low animal and the 
high spiritual world, so much depend. How ap- 
propriate is it, then, that the will should have 
^. special organ assigned as its more pecuUar 
minister. It is to the complete subjection of 
the hand to the will, no less than to the com- 
bination of strength with variety and delicacy in 
its movements, that Man is indebted for his domi- 
nion over the rest of the animal world, and for 
the ability to execute the wonderful works which 
his genius designs. 

When we reflect how essential is the hand 
to Man's well-being, power, and progress, and upon 
the infinite variety of purposes which it serves 
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in obedience to the will, we ore not surprised that 
the construction of the foot, indeed of every part 
of the frame, should have reference to the object 
of liberating the hand from the subordinate work 
of locomotion to a degree which we find in no 
other animal, and of leaving it free to execute 
its higher offices in a ready and efficient manner. 

But, after all, notwithstanding the excellence 
of its mechanism and its intimate relation to the 
will, what would the hand be without the reflect* 
ing and designing Mind — ^the mind that can build 
upon the past and prepare for the future, and so 
carry on the ever-advancing work of human civili- 
zation and progress. Without it Man would re- 
main stationary, like the other animals; and, as 
age succeeded age, the hand would only suffice 
to provide the necessary requirements of the body. 
Nay, even this is saying too much; for without 
the mind, without, at least, some higher instinc- 
tive or reflective faculty than the other a.nimal8 
possess, Man would, in reality, be inferior to them. 
He would be absolutely unable to maintain his 
existence, and would be a miserable victim to 
the fineness of his organisation. His hand would 
fail to supply him with food, or to defend him 
against his numerous enemies, or to provide for 
the protection of his delicate and sensitive frame 
from the inclemency of the element& 
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The real excellence of the human hand — ^ond 
the remark applies equally to the whole human 
body— consists, not in the admirable construction 
of its several parts, nor in their well-adjusted 
relation to one another, so much as in the adapta- 
tion of the whole to the mind that presides over 
itw This it is that renders Man the lord of the 
creation, that enables him to subdue all his foes, 
and gives him, in some measure, power over the 
elements, so that land and water, fire and air, 
are made to Berve his puipoae. By this harmo- 
nious co-aptation of mind and body Man is ren- 
dered cosmopolitan, being able to thrive in every 
dime, from the regions of continual snow to those 
burning equatorisd plains where even reptilee 
perish from the heat and drought, and being able 
to convert the barren plain into a fertile field, 
and to draw water out of the stony rock. 

At the late meeting of the British Association 
at Oxford, a gentleman related that he had a 
monkey which was very partial to oysters, and 
was very fond of playing with a hammer; but 
he never could be taught to use the hammer for 
the purpose of breaking the oyster-shells to gra- 
tify his appetite. How wide a gulf does the 
absence of intelligence in this simple matter in- 
dicate between ourselves and the animal that 
approaches nearest to us! 
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The Hamd cm Organ of Uxpreasion. 

Further, we cannot fail to recognise and ad- 
mire the adaptation of the hand to the mind at 
all ages, and under various circimistances; in its 
weakness and suppleness, and in its purposeless 
and playful movements in infancy and childhood; 
in its gradually increasing strength and steadiness 
as the intellect ripens ; in the stiffiiess and shaki- 
ness of declining years; in the iron grasp of the 
artizan; in the light delicate touch of the lady^; 
in the twirlings, fumblings, and contortions of the 
idiot; in the stealthy movements of the thief; in 
the tremulousness of the drunkard ; in the open- 
handedness of the liberal man; and in the close- 
fistedness of the niggard. 

Thus the hand becomes an organ of expres- 
sion and an index of character. What would the 
nervous young gentleman in a morning call give 
to be quit of these tale-telling members; or what 
would he do without a hat or a stick to employ 
and amuse them ? How effective an auxiliary to 
the orator is the wave of the hand, or, even, the 
movement of a finger. Some men, indeed, seem 
to owe the efficiency of their declamations as 
much to the hand as to the tongue. I have seen 
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a practised orator (he was a man of the most com- 
plete self-possession) quell an excited audience by 
one determined movement of his hand. It hap- 
pened to me to hear two of the most celebrated 
preachers of the day within a short period. In 
each of them the movements of the hand were 
remarkable, though very different. In one/ the 
free, impassioned, but natural, and, therefore, easy 
action of the hand showed a deep and genuine 
interest in the subject^ and helped to waft the 
fervid sentiments straight from his own heart to 
the hearts of his audience. In the other, who was 
a no less accomplished speaker, the constrained 
and carefully regulated movements of the hands 
were evidently the result of forethought and 
study; they were intended to be impressive, but 
were too obviously done for effect; and, therefore, 
were far less effective as weU as less pleasing. 

Our great and venerable orator, as well as high 
authority on the art of speaking (Lord Brougham), 
teUs us that the subject of a speech should be 
carefully studied, and the sequences weU adjusted. 
He says that, in the most effective passages, even 
of practised speakers, the exact words ar« usuaUy 
selected beforehand; but he is silent respecting 
the actions by which they should be accompanied. 
These, at least, should be unprexfieditated ; and 
they will best assist to convey to others the real 
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feelings and emotions when they axe the simple 
result of the natural working of the mind upon 
the body. 

The kind of expression that lies in the hand, 
being much dependent on the effect of the 
muscles upon it, is very hard for the artist to 
catch, though very important to the excellence 
of the picture. Painters, usually, make the hand 
a subiect of careful study, but rarely succeed in 
ti^o^ the proper amount, either of animation 
or of listlessness, into it. In portraits, especially, 
the hands are a difficult part to treat satisfac- 
torily; yet the artist feels that they are too im- 
portant not to have a prominent place, and he, 
commonly, imposes upon himself the task of re- 
presenting them both in full. I have seen them 
drawn held up in front, like the paws of a 
kangaroo, in an otherwise good picture. The 
stereotyped position in portraits is that one hand 
lies upon a table, though it, probably, evinces 
an uneasiness there, while the other rests, per- 
haps equally uneasily, upon the arm of a chair. 
Vandyck, in whose paintings the hand usually 
forms a prominent feature, is considered to have 
peculiarly excelled in imparting to it a senti- 
mental air imbued with deep pathos. 



H. 11 
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Shaking Hands. 

How much do we learn of a man by his 
'' SHAKE-OF-HAND." Who would expect to get 
a handsome donaticm, or a donation at all, from 
one who puts out two fingers to be shaken and 
keeps the others bent as upon an 'Etching pahn"? 
How different is the im{M:ession conveyed by the 
hand which is coldly held out to be shaken and 
slips away again as soon as decently may be, 
and the hand which comes boldly and warmly 
forward and unwillingly relinquishes its hearty 
grasp ? Sometimes one's hand finds itself com- 
fortably enclosed, nursed, as it were, between both 
hands of a friend, an elderly friend probably ; or 
it is shaken from side to side in a peculiar short 
brisk manner. In either case we are instinctively 
convinced that we have to do with a warm and 
kindly heart In a momentary squeeze of the 
hand how much of the heart often oozes through 
the fingers; and who that ever experienced it 
has forgotten the feeling conveyed by the elo- 
quent pressure of the hand of a dying friend, 
when the tongue has ceased to speak? 

Why do we shake hands ? It is a very old- 
fashioned way of indicating friendship. Jehu 
said to Jehonadab, ^'Is thine heart right as my 
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heart is with thine heart? If it be, give me 
thine hand/' It is not merely an old-fashioned 
custom; it is a strictly naturai one, and, as 
usual in such cases, we may find a physiological 
reason, if we will only take the pains to search 
for it. The Animals cultivate friendship by the 
sense of touch, as weU as by the senses of smell, 
hearing, and sight ; and for this purpose they 
employ the most sensitive parts of their bodies. 
They rub their noses together, or they lick one 
another with their tongues. Now, the hand is 
a part of the human body in which the sense of 
touch is highly developed ; and, after the mannep 
of the animals, we not only like to see and 
hear our friend (we do not usuaQy smeU him, 
though Isaac, when his eyes were dim, resorted 
to this sense as a means of recognition), we, 
also, touch him, and promote the kindly feelings 
by the contact and reciprocal pressure of the 
sensitive hands. 

Observe, too, how this principle is illustrated 
by another of our modes of greeting. When we 
wish to determine whether a substance be per- 
fectly smooth and are not quite satisfied with 
the information conveyed by the fingers, we 
apply it to the lips and rub it gently upon them. 
We do so, because we know by experience that 
the sense of touch is more acutely developed in 

11—2 
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the lips than in the hands. Accordingly^ when 
we wish to reciprocate the warmer feelings we 
are not content with the contact of the hands» 
and we bring the lips into the service. A SHAKE- 
OF-HANDS suffices for friendship, in undemonstra* 
tiye England at least ; but a kiss is the token 
of a more tender affection. 

Possibly it occurs to you that the ToNGTJE is 
more sensitive than either the hands or the Kps. 
You have observed that it will detect an inequality 
of surface that escapes them both, and that minute, 
indeed, is the flaw in a tooth which eludes its 
searching touch. You are right. The sense of 
touch is more exquisite in the tongue than in any 
other part of the body ; and to carry out my theory, 
it may be suggested that the tongue • should be 
used for the purposes of which we are speaking. 
It is so by some of the lower animals. But, in 
man, this organ has work enough to do in the cul- 
tivation and expression of friendship in its own 
peculiar way; and there are obvious objections to 
the employment of it in a more direct manner for 
this purpose. 
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The Skin of the Sand. 

By the aid of the accompanying drawings you 
will be able to form some idea of the Btructure of 
the SKIN of the hand. 




One of them (fig. 70) represents a section of 
the skin, made peipendicular to the suiface, as 
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seen under the microscope. It is from the end of 
the thumb, and includes three of those delicate 
lines, or ridges that are found there. 

The superficial, or uppermost strata (a and 6), 
are the "Cuticle" or "false skin." The outer layer 
(a) is hard, homy, and dry. It is composed of 
numerous fine scales laid upon one another, like 
the tiles upon the roof of a house, but adhering 
more closely together, so as to form one continuous 
sheet extending all over the body. The outermost 
of these scales are continually being shed, peeling 
off as scurf, or being rubbed off; and fresh ones are 
supplied by the next layer (6), which is a softer 
material and Hes immediately upon the surface of 
the "cutis" or "true skin." 

This softer layer (b) is often called the "Rete 
Mucosum!' It is made up of minute bags or blad-. 
ders, named "cells" by anatomists, which grow 
and propagate upon the exterior of the true skin, 
being nourished by the blood in the skin. Those 
which lie nearest the cutis are the youngest and 
the softest. Gradually they are pushed outwards 
by their successors or offspring; and, as they ap- 
proach the surface, they become flatter and drier 
and more adherent to one another, and are finally 
converted into the thin scales of the cuticle. Thus, 
there is no real line of division between the cuticle 
and the rete mucosum; but the cells of the latter 
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are gradually transformed into the scales of the 
former. 

The rete muoosum is thicker in the Negro than 
in the white man^ and contributes somewhat to the 
softness of his skin. It contains also the colouring 
matter in the form of minute black particles dif- 
fused among its cells (fig. 72). These particles dis- 
appear^ more or less^ as the cells become changed 
into scales ; hence the outer part of the cuticle of 
the Negro is not so dark as the rete mucosum^ 
but, as it is transparent, or nearly so, it allows the 
dark colour of the rete to show through it. 

Persons commonly speak of the cuticle as if it 
were the whole thickness of the skin. Thus, when 
a blister has drawn, they say the skin is raised; 
whereas it is only the cuticle. This is forced off 
from the skin by the fluid efiused into its softer 
layer — ^i.e. into the rete — ^in consequence of the 
irritating influence of the blister. 

The cuticle has no nerves, and, therefore, no 
feeling. It may be cut or torn without pain. The 
snipping of a blister with the scissors is not felt, 
because the cuticle only is touched. It forms a 
covering to the whole surface of the body, and 
is invaluable as a means of preventing too great 
evaporation. Without it we should be dried up, 
almost mummified, by the end of a summer's day. 
It also protects the delicate sensitive skin under- 
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neath. How sore is the knuckle when the cuticle 
has been rubbed off! The cuticle has, moreover, 
the accommodating property of becoming thickest 
where it is most wanted, as on the sole of the foot, 
and on the pahns of the hands of blacksmiths, and 
artizans, and persons who handle the oar. And if 
any other part of the body be subjected to much 
friction, for instance, the knees of housemaids, or 
the shoulders of men who carry packs, the cuticle 
soon becomes thickened there. 

Beneath the cuticle lies the "Cutis" or "True 
Skin" (c, fig. 70, and c and d, fig. 71). It is a 
tough structure consisting of interlacing fibrous 
and fine muscular tissue, and contains the blood- 
vessels and nerves. The cuticle may be pared off 
without any bleeding; but directly the skin is 
wounded the blood flows. The cutis does not pre- 
sent an even surface next the cuticle, but shoots 
out into a number of little finger-like processes, 
called "PapiUae,*' which project into the contiguous 
soft stratum of the cuticle, and are embedded in 
it. Thus the superficies of the skin is increased ; 
and as the blood-vessels and nerves of the cutis 
are continued into the papiUse, they contribute 
very greatly to the sensitiveness of the skin. They 
are most numerous in parts where the sensitive- 
ness of the skin is greatest ; for instance, they are 
more numerous on the palmar, than on the dorsal^ 
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surface of the hand. Near the ends of the fingers 




¥1g, 71. Skin. 
and thumb they are arranged in a lineaz 
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forming the delicate ridges that encircle the cones 
of the pulps. Sections of these ridges are repre- 
sented in fig. 70. 

The superficial or papillary part of the cutis 
is of finer and more delicate structure than the 
deeper or fibrous layer, and is, therefore, sometimes 
described as a separate layer. It is so represented 
in the accompanying figure (71, c). 

As we are upon the subject of the cuticle and 
the papillae, I will take the opportunity to say a 
word respecting two diseases of these structures, 
in which most of you, probably, have a personal 
interest. I mean "Warts" and "Corns." 

A Wabt (fig. 74) depends chiefly on a diseased 
state of the papillary stratum of the skin. The 

Fig. 73. Com. 







Kg. 74. Wart. 



papillae become coarse, and grow up beyond the 
level of the surrounding skin, so as to present an 
uneven or "warty*' surface. They carry a layer of 
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cuticle before them. This layer is usually thin, so 
that thfe wart bleeds easily when it is rubbed. 
Sometimes, however, it is very thick and hard like 
a piece of horn. We, now and then, hear of a horn 
growing upon some part of the body, perhaps on 
the forehead. Such a horn is, usually, nothing 
more than a conical mass of cuticle formed upon 
the surface of a large wart. Warts are generally 
caused by something irritating the skin, as dirt or 
soot rubbed into the cuticle. For this reason they 
are more frequent upon the hands than upon other 
parts of the body. 

In a Corn (fig. 73), also, the papillae are some- 
what enlarged; and this accounts in part for the 
great tenderness of corns. But the primary and 
essential feature of a com is a thickened state of 
the cuticle. This is caused \>j too great rapidity 
in its formation, and is, usually, dependent upon 
pressure, especially if the pressure be combined 
with some friction. Hence corns are most com- 
monly found upon the foot, and upon the parts of 
the foot, where the skin is subject to pressure and 
rubbing against the shoe. The drawing shows the 
appearance presented by a vertical section through 
a com and through a small portion of the skin on 
either side. The accumulated layers of cuticle are 
seen, and the enlarged papillae shooting up into 
them. I need scarcely add that it is owing to 
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ignorance^ or something worse> when corn-cutters 
talk of curing the malady by taking Out the 
roots; for, corns, evidently, have no roots. 

One word of advice about corn-cutting. Most 
persons have some experience in this art, and 
some opportunity of practising it on themselves ; 
and many pride themselves on their skill in it. 
The usual plan is to shave oflF layer after layer 
from the whole surface of the com ; and this, by 
lessening the projection of the com, may give 
relief for a few days, though it does not always 
do that. Soon, however, the distress returns ; 
and the area of the com increases after each 
operation. Now, I would have you observe that 
it . is at the middle of the com that the papillsB 
are most enlarged; and it is here that the for- 
mation of cuticle goes on most quickly, giving 
rise to the little white cone or cones often seen 
in a com, and sometimes wrongly called the roots. 
The proper mode is to confine the cutting to this 
part, and to remove as much of the thickened 
cuticle as you can from this spot, digging, as it 
were, a hole in the middle and leaving the cir- 
cumference intact. The circumference, which is 
not usually tender, thus forms a wall round the ex- 
cavated centre and defends it from pressure ; and 
great relief is experienced. Further benefit will 
be found from covering the com with some soft 
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adhesive plaster; and you may sometimes, with 
advantage, lightly apply common caustic before 
putting on the plaster. If you follow these di- 
rections carefully you may be your own chiropo- 
dists, and almost defy your bootmakers. 

If, in cutting a com, you go too deeply, you 
will wound the tops of the papillae and cause some 
bleeding; this is not however usually followed 
by any ill consequences. 

* 
Nails. 

Ahnost all vegetable as well as animal sur- 
faces are covered with some kind of cuticle. It 
forms the smooth exterior of a leaf and the 
rind of an apple ; and the soft down of a moth 
or a butterfly, the scales of fish, the feathers 
and claws of birds, the quills of the porcupine, 
the horns of oxen and the hoofs of the horse 
are examples of modifications of cuticle, nails 
and HAIR are also of this nature. They are both 
continuous with the cuticle, and peel oflF with it 
when it is, by any process, separated from the 
skin. Both are formed, like the cuticle, of com- 
pressed plates or scales matted together; and 
these are continually being shed or rubbed off 
on the one side, and supplied from the rete mu- 
C09um on the other. 
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The rete mucosum, it should be stated, ex- 
tends over the whole surface of the body. In 
most situations, as already mentioned, it is the 
medium from which the ordinary cuticle is pro- 
duced ; but on the upper part of the ends of the 
fingers and toes it is converted into nail, and in 
the hair follicles, as I will presently describe, it 
is transformed into hair. 

The drawings will help you to understand the 
relation of the nails to the cuticle and the cutis. 
In the upper of the three (fig. 75) the nail with 




Figs. 75, 76, 77. Longitudinal aectums of NaiL 

the cuticle has been detached from the cutis, so 
that the continuity of the two, at either end, 
is shown. In the middle one (fig. 76) it is re- 
presented lying in its bed in the cutis ; its thin 
hinder edge being received into a furrow made 
for it in the cutis. The layer of rete mucosum 
(b) extends behind and beneath it, between it (d) 



THE HUMAN HAND. 175 

and the cutis (c), and continually adds fresh 
material to the nail, just as, in other parts, it 
adds to the substance of the cuticle. The cuticle, 
or white line (a) is continuous with the nail at 
the sides as well as at either end. The lower 
figure (77) shows the bed of the cutis in which 
the nail reposes, the nail as well as the adjacent 
cuticle and the rete having been cleared away. 

Thus the addition from the rete — ^in other 
words the growth of the nail — stakes place at 
the hinder edge and at the under surface. In 
consequence of the addition from behind the nail 
is increased in length and is pushed forward ; 
and as it advances forwards it receives accessions 
from beneath, which increase its thickness and 
strength. Unless they be cut, or worn down, 
the nails grow to an indefinite length ; and, 
when they extend beyond the tips of the fingers, 
their edges are bent in towards each other, and 
they become curved like claws. This tendency to 
a convex form is shown also if the nails be not 
properly supported by the pulps of the fingers. 
For instance, when persons become emaciated 
the pulps of the fingers usually participate in 
the general wasting and the nails become curved. 
Hence this shape of the nails has been regarded 
as an indication of consumption. You will under- 
stand, however, from what I have said that it 
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is not really a symptom of any one particular 
disease. It simply indicates that, from some 
cause or other, the nutrition of the body is not 
properly maintained. 

The Dervishes in some parts of A^ia allow the 
thumb-nail to grow long, and then pare it to a 
point, so as to be able to write with it. Dr Wolff, 
the Eastern traveller, has told me that he has 
repeatedly seen this done, and that he has in his 
possession manuscripts written in this way. 

Beneath the nail the cutis is disposed in a 
series of parallel ridges (fig. 78) with intervening 
furrows. These take the same direction as the 




Fig. 78. Transverse section of Nail Bete and Cutis. 

nail, and, indeed, give rise to the fine lines that 
you see upon the surface of the naiL The rete 
mucosum, or deep soft layer of the naU, ertends 
into the furrows between the ridges, just as the 
soft stratum of the cuticle extends between the 
papiUae of the cutis. It thus serves to keep the 
nail steady in its place, while it permits a certain 
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amount of movement, and allows the nail to slide 
forwards upon the skin under the pressure caused 
by the growth at its hinder edge. 

A little in front of the root of the nail the 
ridges of the cutis suddenly become larger and 
more vascular. This gives a pink hue to the nail 
in the greater part of its extent ; while the hinder 
portion, separated from the front by a crescentic 
line, is white, in consequence of the subjacent 
cutis being there, more pale. You will, at once, 
recognise the distinction between these parts by 
looking at your own nails. 

The ridges and furrows serve, like the papillae 
in other parts of the skin, to increase the surface 
of the cutis; and, by affording more space for the 
distribution of the vessels and nerves, they con- 
tribute to the sensitiveness of the part, and ac- 
count for the severe pain which is caused when 
any foreign body is thrust under jbhe nail. The 
pulp in the interior of a tooth, and the frog of a 
horse's foot, are also instances in which an exqui- 
sitely sensitive structure is placed beneath a hard 
or homy Bubstance. The object, in each caae. is 
the same, viz. to give the power of taking cogni- 
zance of impressions which are made upon the 
surface. 
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ffaira. 

Hairs may aJso be regarded as modiflcatioiis 
of the cuticle, because, like the nails, they are con- 
tinuous with the cutide, and are formed from 
the rete mucoeum. Each hw (figs. 79 aod 83) is 
received into a depreaaioD of the cutis, which is 
called a "follicle," and which is lined, as far as the 
bottom, by cuticle (a), and rete mucosum (b). At 
the bottom of the foUicle (d) the cuticle is absent. 




and the hair rests, directly, upon the rete; and, at 
this part, the rete, instead of being converted into 
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cuticle, as it is at the sides of the follicle, becomes 
tamsformed into hair, in the foUowing way. 

The cells of which the rete is composed swell 
out as they ascend, and so form the soffc "bulb" of 
the hair. The outermost cells are gradually flat- 
tened, and assume an imbricated arrangement, 
overlapping one another like the tiles upon a 
roof (fig. 79, e, and fig. 80) ; and those in the in- 
terior are elongated, so as to be converted into 
more or less distinct fibres. The cells nearest the 

middle, or axis, of the hair remain moister and 

■ 

softer than those nearer the exterior, and form 
what is sometimes * called the " marrow " of the 
hair (figs. 81 and 82). 

The colour of the hair is given by the presence 
of minute grains of colouring matter, like those in 
the cuticle of the Negro. They are formed in the 
cells at the root of the hair, and pass up with them 
into its structure. The quantity of colouring mat- 
ter is usually slight in infancy and childhood, and 
increases during adolescence. Hence the hair be- 
comes darker as we grow up. It is more or less 
deficient in the grey hair of old age; and in the 
instance of Marie Antoinette, and others whose 
hair is said to have turned grey in a few hours, 
the colouring matter is supposed to hava been de- 
stroyed by some fluid, formed from the blood, and 
passing, through the pulp, into the hair^ 

12—2 
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The hairs serve to protect the skin; and> as a 
general rule, they are most abundant upon the 
parts which are most exposed, and which, there- 
for6, stand most in need of such protection. They 
are scattered over the back of the hand. On the 
palmar surface they are not required, and they 
would have interfered with the sense of touch; and 
we do not, accordingly, find them there, nor upon 
the sole of the foot, nor upon the edges of the lips. 
In certain parts of some animals, however, they 
serve as valuable adjimcts to the tactile organs by 
extending the range within which the contact of 
surrounding substances is felt* Thus the whiskers 
of the cat are set upon papillsB so sensitive that 
the slightest touch upon any part of the hair is 
felt ; and the animal is thereby assisted in thread- 
ing its way in the dark. This provision, added to 
the mode in which their feet are muffled with soft 
hair and their claws are retracted, enables the 
members of the feline tribe to steal with almost 
absolute stillness upon their prey. 



OU-glands. 

There are also in the skin a number of little 
Qlands. One set of these are called " oil-glands f 
for their office is to furnish an oily, or waxy, sub- 
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stance, which serves to keep the skin soft and pli- 
able, and defends it against too much moisture, or 
too great dryness of the atmosphere. They are 
usually, as shown in the accompanying sketch, (% 
^>9»9) connected with the hairs, lying beside them ; 
and their ducts — ^the little tubes that carry o£f the 
oily matter formed in them — open either into the 
hair follicles, or penetrate the cuticle at some other 
part. They are not found on the palms of the hand 
or the soles of the feet, because those parts are, in 
great measure, sheltered from atmospheric influ* 




Fig. 83. Hair, and Oil-glands. 



ences, and are well moistened with perspiration. 
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When the dry easterly winds prevail one is dis- 
posed to wish that these glands were more nume- 
rous on the back of the hands; for a more liberal 
supply of their secretion would, probably, prevent 
the disagreeable chapping to which we are subject 
at those times. As a substitute we resort to some 
unctuous matter, such as glycerine, which if fre- 
quently applied in small quantities performs, to 
some extent, the part of the natural secretion in 
keeping the cuticle soft and supple, and so pre- 
venting its cracking. 

The secretion of these glands has an odour, the 
purpose of which, in man, is not very obvious. It 
is faintest in the highest and most civilized na- 
tions. In none is it very agreeable ; and persons 
are fain to conceal it by substituting some other 
odour, as that of lavender or eau-de-cologne. Un- 
fortunately the choice is not always so refined; 
and one is, sometimes, disposed to think that the 
natural odoiu* must be very bad, if the substitute 
be preferable. The odour varies at different parts 
of the body; it varies also in different persons, 
sufficiently to enable the acute nose of the dog to 
track one particular man among a thousand. 

4 
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Sweat-glands. 

To revert to the figure (70) at page 165, the 
little masses at g, g, are grains of fat lying in the 
meshes of the deeper strata of the shin, or in the 
structure just below it. And the little balls of 
twisted tube (/,/) are Glands that secrete the 
Pekspiration; for, the perspiration does not ooze 
up from the whole surface of the skin, but has a 
regular system of factories for its formation. A 
fine tube Qi) is seen passing from each of these 
''sweat-glands/' as they are called. It curls in a 
spiral manner, Uke a cork-screw, where it traverses 
the cuticle to open at the surface. On the palmar 
aspect of the hand most of these tubes or ducts 
open along the tops of the fine ridges which are 
there seen; and with a magnifying glass of mode* 
rate power you can distinguish their orifices on the 
flattened tops of the ridges on your own fingers. 
These are the ''pores of the skin,'' respecting which 
we hear so much, and through which the Bomau 
Bath brings such streams from the subjacent 
glands. 

The sweat-glands are scattered all over the 
body, but are especially numerous in the palm 
and in the sole; and the moisture issuing from; 
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them teodB to keep the skin of these parts soft 
and moist, and so fitted for the reception of tactile 
impressioiis. The quantity of fluid fiiniished by 
them varies a good deal in different persons, and 
under different circamstanoes. In some peisons it 
is habitually sli^t; and the hands feel dry and 
harsh. Or, what is equally disagreeable, it is sa- 
perabundant; and the hands are habitually damp, 
perhaps, cold and clammy, staining the gloves and 
soiling eveiything they touch. In fever the per- 
spiration is defective; and the dryness and heat of 
the palm are often the first symptoms of an acces- 
sion of fever that attract the patient's notice. 

We all know that perspiration is usually in- 
creased by exercise, or by the application of warmth 
to the surface, as by the hot air in the sudatorium 
of the Roman Bath; and then, by its evaporation, it 
cools and relieves the body, and contributes to our 
comfort We know, too, that it is liable to be 
increased by any thing that produces a depressing 
effect, and that it then induces an uncomfortable 
sensation, chilling the surface too much, and mak- 
ing it cold and clammy. Most of you have expe-* 
rienced the discomfort of the cold sweat caused by 
fright; and some of you may have felt the cold, 
clammy hand of one who was suffering under the 
shock of a severe accident or the prostration caused 
by the sudden onset of a dangerous malady. Why 
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perepiiation Bhould occur under these very differ, 
ent conditioDs^ producmg, at one time, so much 
relief, and, at another, so much additional discom- 
fort, it is not easy to say. 

Ths sense of Feeling and of Touch in the Hamd, 

I have mentioned three parts of the body as 
remarkable for the acuteness of the sense of touch, 
namely, the Tongue, the Lips, and the Hands. 
Now in each of these the skin is richly supplied 
with nerves and blood-vessels; and it is also thick 
and lies upon a soft cushiony substance, so as to 
be yielding and to admit of being applied accu- 
rately*over any surface with which it is placed in 
contact, and of again resuming its shape when the 
pressure is removed. For instance, the tongue is 
so soft and yielding that, when it is applied to a 
tooth, it dips down between the inequalities and 
gives accurate information of the condition of the 
whole surface. The same is the case with the 
edges of the lips, though not in so marked a de- 
gree as in the tongue; and each of these parts is 
indebted for its great sensitiveness very much to 
the delicate soft supple nature of its structure. 
The palmar surface of the hand too, though, like 
the skin of the sole, it is strong and tough, so as 
to offer considerable resistance to injury and to 
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prove no dainty morsel even to dogs, as we sur* 
mise from the narrative of the death of Jezebel, is 
yet very soft and yielding. It is also underlaid by 
a stratum of fat interwoven with strong fibres of 
tissue, just in the same manner as the skin of the 
sole of the foot (fig. 46, p. 99). 

An accumulation of this fat and fibrous tissue 
under the skin forms the "Pulps" at the ends of 
the fingers. The slightly conical form and exqui- 
site softness of the Pulps adapts them well for the 
examination of the surfaces of bodies; and the 
sense of touch is more acute in them than in other 
parts of the hand. 

In connection with them it is interesting to 
observe that the last bone of each finger and of 




Fig. 84. Bones of Finger. 

the thumb swells out, at the end, into a nodulated 
lump, which serves the purpose both of supporting 
the pulp .and of giving breadth to the naiL It 
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also^ like the oorresponding part of the toe (page 
99), affords a basis of attachment for the fibres 
that run, from the bone, through the pad of fat, to 
the skin, and give firmness and consistence to the 
part. The bulbous enlargement at the ends of the 
phalanges of the fingers and toes is peculiar, or 
almost peculiar, to man. In most Animals these 
bones taper to a point; in many they are also 
curved Hence the nails are, in them, compara- 
tively unsupported, and they become bent in at 
the sides and curved in their length, that is to say, 
they are formed into claws. This is the case, to a 
considerable extent, in the Monkey. The termi- 
nal phalanges of the monkey's digits are more 
tapering than in man; the nails are more claw- 
like; and the pulps are less well-formed. This 
constitutes a not unimportant feature of differ- 
ence between the hand of that animal and the 
human hand, in addition to those I have already 
mentioned. 

Tou have experienced the sensitiveness to cold 
of the pulps of the fingers and toes; and have, 
probably, remarked that it is more difficult to 
keep them warm than any part of the body. I 
may add that, notwithstanding the liberal allow- 
ance of the means of supporting life (that is, blood 
and nervous influence) which they enjoy, they are 
very liable to mortify from frost-bite and other 
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causes. I have repeatedly known that to happen 
when all the rest of the hand has escaped. This 
must be attributed, perhaps entirely, to their ex- 
posed position as terminal parts ; and they share 
their susceptibility to cold with other parts simi- 
larly circumstanced, such as the nose, the elbows, 
the knees and the buttocks. 

It is necessary to make a distinction between 
the Sense of Touch and common Feeling or 
sensitiveness to pain; for they are not quite the 
sama They are, it is true, very nearly alike, so 
nearly that we may consider them to be modifica- 
tions of one another; and it is probable that the 
same nerves minister to botL Still there is a 
difference. The sense of touch is the sense of 
contact with esstemsl bodies, and enables us to 
take cognisance of their presence and inform our- 
selves of their shape, consistence, smoothness or 
roughness, &c.; whereas common sensation, or 
the sense of feeling, has an tntemal relation. It 
imparts to us information respecting the condi- 
tion of our own bodies or any part of them. By 
the sense of touch in the tongue, for instance, 
we judge of the size and hardness of the morsel 
in the mouth ; and by common sensation we learn 
that the organ is being bruised or scratched by 
it. Sensation of pain commonly destroys the sense 
of touch. Put your finger into a vice, and you 
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may feel both sides of it. Screw it up, and you 
have nothing but the sensation of pain. If you 
were to awake in this state you would not, from 
the mere sensation, know that you were touching 
anything. 

As a general rule there is a relation between 
the degree in which sensation and the sense of 
touch are manifested in different parts of the 
body. For instance, I have just been remarking 
on the acuteness of the sense of tquch in the 
Tongue; and we know that this part is very 
sensitive to pain. The pain caused by a bite of 
the tongue is horrible; and so effectually does it 
serve the good end of warning the tongue to 
keep within its proper bounds, that that organ 
very rarely suffers from the pressure of the teeth. 

But, forasmuch as sensitiveness to pain serves 
a different purpose from the sense of touchy 
namely, as in the instance of the tongue just 
mentioned, it renders parts alive to injurious im- 
pressions, and gives them warning to escape or 
protect themselves ; so it is, as we might expect, 
most manifested in those surfaces where a slight 
amount of injury would prove most detrimental. 

Thus, the membrane (the conjunctiva) which 
lines the eyelids and covers the front of the eye- 
ball is exquisitely sensitive to pain. We are re- 
minded of this when anything touches the eye, 
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or when a fly has lodged itself under the eyelid. 
And, when an operator wishes to ascertain whe- 
ther his patient is sufficiently under the influence 
of chloroform he separates the eyelids and puts 
his finger gently upon the eye, knowing that if no 
indication be given, by flinching, that the im- 
pression made here is felt, it is probable that the 
patient will not be conscious of the more severe 
impression to be made by the knife elsewhere. 
Yet, this membrane is by no means pre-eminently 
endued with the sense of touch. Indeed, the 
very acuteness of its sensitiveness to pain quite 
unfits it for distinguishing the quality of the im- 
pressions made upon it. We know very quickly 
that something is in contact with the eye, but 
can form no idea what kind of substance it is, 
whether it be hard or soft, rough or smootL 

In the hand, on the contrary, the sensitive- 
ness to pain, though considerable, is not proper* 
tionate to the acuteness of the sense of touch. 
The sting of the rod on the pabn, if my recollec- 
tion serves me right, is not so sharply felt as it 
is upon that other region which shares with the 
hand the privilege of receiving the wrathful at- 
tentions of the master; and, yet, that other 
region is by no means distinguished for acute- 
ness in the sense of touch. 

The mode in which sensitiveness to touch {(ltd 
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to pain axe adjusted in the hand and in the eye in 
relation to the functions of these two organs is one 
of the admirable features of their construction. 
Suppose the disposition to have been reversed— 
suppose the hand to have been as tender as the 
eye — of what use would it have been? The 
contact of a particle of dust would have caused 
agony; or, had the eye been no more sentient 
than the hand, it would soon have been destroyed 
by the chafing of foreign bodies upon its deli- 
cate surface. 

How important is the sense of Feeling ! more 
important than any of the other senses ; more so 
than all the others taken together. It is almost 
universal in the animal kingdom. Indeed, we 
can scarcely conceive animal exist^ice without it, 
and are slow to admit that to be an animal which 
shows no sign of it. Several of the lower ani- 
mals seem to be destitute of any of the other 
senses. The Polyps, for instance, have no sight, 
hearing, taste, or smell, and are dependent, there- 
fore, entirely, upon feeling for their communica- 
tion with the external world ; and the range of 
this sense is extended in them by means of their 
"tentacles" or "feelers" which wave about in 
the wat^, and, when they come in contact with 
foreign bodies, close upon them and draw them 
towards the oral opening. Thus, the tentacle of 
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the polyp is a sort of rudimentary hand, and, by 
the aid of feeling, fulfils one important function 
of the hand, viz. that of the supplying the mouth 
with food* The sprawling movements of an in- 
fant's hands and the tendency which they have 
to close upon anything — dress, blanket, or what* 
ever it be — ^and draw it to* the mouth remind 
one forcibly of the feelers of a polyp. 

In most of the lower animals, however, the 
sense of feeling, though present, serving for pro- 
tection and giving notice of injury, is not very 
acute. It is not much employed by them for 
the purpose of obtaining information respecting 
external objects; and they can scarcely be said 
to enjoy that modification of it which we call the 
sense of touch in any high degree. Indeed, the 
skins of animals have, commonly, such a cover- 
ing of thick, homy cuticle, scales, feathers, or hair, 
as is incompatible with a fine discriminating sense 
of touch. 

In many of them, however, some other sense 
is highly developed. The Vulturb is guided by 
the smell of carrion for miles and miles; and the 
dog will, by the same sense, track game where 
man cannot detect the trace of an odour. Some 
birds can distinguish objects which are quite out 
of the range of our sight. The Eaole, for instance, 
soars alofty till it dwindles to a mere speck or is 
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lost to our view, and, then, from that great height, 
viU pounce, with unemng certainty, on an im- 
happy grouse upon the ground The sense of hear- 
ing is a great means of protection to animals, and 
necessitates extreme stiUness and caution on the 
part of their pursuera The Deer, when feeding, 
directs his eyes upon the ground, and depends for 
safety, chiefly, upon his hearing, which is so acute 
that the huntsman is obliged to approach with all 
possible wariness. 

In each of these instances, it may be observed,, 
the acuteness of the particular sense is manifested 
chiefly in the power it gives to the animal of dis- 
tinguishing objects at a distance. liVhereas, in the 
ability to use the several senses for the nice dis- 
cernment of the quaiities of substances and to de- 
rive enjoyment from them, man stands quite un- 
rivalled. He alone appreciates the perfume of a 
bouquet, or takes cognisance of the various shades 
of colour and of the notes of music ; and the sense 
of touch, which is of especial service in aiding us 
to an accurate knowledge of bodies, is much more 
highly developed in man than in other animals. 

Fine as the sense of touch usually is in the 
human hand, it becomes far more so when an un- 
usual demand is made upon it in consequence of 
a deficiency, or absence, of other senses. The 
rapidity with which blind persons can read with 

H. 13 
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their fingeis is truly astonishing. Some are said 
to be able to distinguish colours by the feeL (It 
should rather be said that they are capable of re- 
cognising the nice differences in certain substances 
by which colours are caused; for one can scarcely 
conceive it possible to distinguish by feeling the 
colours in a ray of light separated by a prism.) I 
am acquainted with a lady who has been, not only 
blind, but deaf and dumb from infancy. The 
sense of touch i% therefore, almost her only avenue 
for impressions from without ; and it is surprising 
how much information is conveyed through it, and 
how quickly. It enables her to hold converse with 
her relatives, by the language of the fingers, al- 
most as freely and as briskly as others do with 
the tongue. A few touches are sufficient to trans- 
mit a series of thoughts. After one shake of the 
hand her friends told me that she would recognise 
me again; and, true enough, although several days 
elapsed before I again saw her, she made the sign 
for my name as soon as she touched my hand. 
At our next meeting I presented my left hand, 
but was, again, immediately recognised. 

Persons who have had much experience in the 
instruction of the deaf and dumb find that the 
hand, by means of writing and "dactylogy ", or the 
language of finger-signs, is abundantly sufficient 
for all the intercourse to which a deaf-mute is 
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equal; and they are^ therefore^ disposecl to dis- 
courage the teaching of articulation. Dr Kitto, in 
his little book "On the Lost Senses," which ac- 
quires so much interest from the fact of his being 
himself deaf and dumb in consequence of an acci- 
dent, relates that, after he had, with great diffi« 
culty, reacquired considerable facility of speech, 
he found it stood him in little stead. So efficient 
a means of intercourse had the hand become that, 
he tells us, he had not occasion for the use of his 
tongue ten times in a year. 

Not only may the hand thus serve, to some 
extent, as a substitute for some of the other 
senses; it is also a most important auxiliary to 
them. Particularly is it so to the sense of sight, by 
proving, or correcting, the impressions which we 
receive through the eye. Without its aid we 
should often fail to distinguish between a real 
object and a picture or a reflection in a mirror, 
and should have difficulty in judging of size, 
shape, distance, &c. 

Bdaticm of the Sa/nd to tiie Eye amd tiie Mouth 

You cannot have watched a game of cricket 
without being struck by the manner in which 
the hand acts in harmony with the eye. With 
what almost lightning-like rapidity it is in the ex- 
act place to catch the ball; and with what pre- 

13—2 
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cision the practised cricketer can throw the bail to 
a great distance. In this, however, he is surpassed 
by the wonderful skill with which the Indian 
throws the lasso. Again, it is enough for the 
gportsman merely to get sight of the bird; he is 
scarcely conscious of the process by which the 
hand directs the gun and pulls the trigger at the 
exact moment. Still more remarkable is the suc- 
cessful aim when taken, as it occasionally is, with- 
out bringing the gun to the shoulder. 

In estimating the importance of the hand, you 
must not forget that the mouth is quite dependent 
upon it for supplies. In most other animals the 
jaws are prolonged, forwards, from the cranium, 
and the head is placed in such a position that the 
mouth becomes an organ of prehension, and is 
enabled to provide for itself. But, in man, the 
head is carried so high above the ground, and the 
jaws are so shortened and compressed beneath the 
forehead, that the mouth is of little use in obtain- 
ing food. Its abilities and duties are restricted to 
receiving, masticating, and swallowing; and, if it 
had to rely upon its own efforts for supplies of 
food, it would, indeed, be in a poor case. "When 
we look at one of the Sphinxes from Egypt, or at 
one of the stately Bulls from Nineveh, in which 
wisdom and power are represented by joining a 
human head to the trunk and limbs of an animal. 
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the question suggests itself, '' How is that mouth 
to be fedf* In the Centaur and Meimaid this dif- 
ficulty is overcome by adding the hands, as well 
as the human head, to the trunk and locomotory 
organs of the horse in the one instlBuioe, and the 
fish in the other; so that monstrosity does not pre- 
clude the means of sustentation. Sufficient incon- 
gruities, however, still remain to justify the excla- 
mation 

"Spectatum admiwri risum teneatis amlci?" 

In the Elephant the mouth is circumstanced, 
somewhat, as in man; and the office of feeder is 
performed by the elongated snout or proboscis. 
This organ, with its finger-like extremity, is so 
sensitive and mobile as to be able to pick up small 
bodies — ^pins or needles — ^from the ground, and so 
strong as to pull down large branches of trees, and 
gather the fruit from them. It is interesting, in 
connection with the relation of the hand to the 
will and the intellectual endowments, to remark 
that this proboscidean substitute, which fulfils so 
many of the purposes of the hand, is furnished to 
the ''half reasoning" elephant The natural sa- 
gacity and teachableness of this creature, of 
which such interesting evidence is given in Sir 
Emerson Tennent's book on Ceylon, seem to ren- 
der it quite worthy of the privilege of having an 
especial oigan provided to minister to its will. 
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Cheiromancy. 

The Beauty of the hand does not come in for 
quite so great a share of admiration as that of the 
foot. Perhaps, because we are less often gratified 
with the view of the latter. Perhaps, because we 
are conscious that the foot is even more decidedly 
characteristic of the human form than is the hand ; 
inasmuch as the hjand of the monkey approaches 
more nearly to the human hand than does the 
foot of any animal to fhe human foot. Still, we 
are by no means insensible to the charms of a 
pretty hand ; and we prefer that the glove which 
envelopes it should be of a material as thin and 
pliable as kid, so that it may adapt itself accu* 
rately to the part, and not conceal its form. A 
small and delicate hand is thought to be one of 
the best signs of high-breeding. Thus, Byron; who 
was no bad judge of such matters, writes 

"Even to the delicacy of her hand 
There was resemblance such as true blood bean," 

and again, 

"Though on more thorough-bred or fairer fingen 
No lips ere left their tnuudtoiy trace." 

The Lines upon the palm, or creases formed 
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in closing the hand, differ a Uttle in different per- 
sons. In former times, when men were addicted 
to the arts of divination, and thought more about 
the connection between the physical world and 
the world of spirits, and strove, by a close obser- 
vation of the former, to penetrate the mysteries 
of the latter, much attention was paid to these 
lines. They were named with the names of the 
Planets and the signs of the Zodiac ; and a science 
grew up akin to Astrology and Physiognomy. 
Cheiromancy waa the name given to it; and nu- 
merous and voluminous treatises were written upon 
it. We are told that Homer was the author of a 
complete essay upon the lines of the hand. That 
something of the kind was practised among the 
Romans we learn from a passage in Juvenal, trans- 
lated, somewhat freely, by Dry den, as follows: 

«The middle sort, who haTe not muoh to spare. 
To cheiro]iianoer*8 cheapw art xep^ir, 
Who claps the pretty palm to make the lines more fair." 

You will estimate the value of the science of 
Cheiromancy when you hear that equal furrows 
upon the lower joint of the thumb argue riches 
and possessions; but a line surrounding the middle 
joint portends hanging. The nails, also, came in 
for their share of attention : and we are informed 
that, when short, they imply goodness; when long 
and narrow, steadiness but dulness; when curved. 
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rapacity. Black spots upon them are unlucky; 
white are fortunate. Even at the present day 
Gipsies practise the art when they can find suf- 
ficient credulity to encourage them. 

Whether any fancy of the like kind gave 
origin to the notion still prevalent that a wound 
or injury between the thumb and the fore-finger 
is peculiarly likely to be followed by LocK-JAW, 
or whether the notion was grounded on some 
notable instance in which that fearful malady 
did actually supervene upon a wound in the 
situation mentioned, I cannot telL You may^ 
however, rest assured, that it is quite a fallacy. 
Lock-jaw may result from a wound in any part 
of the body, or it may occur without a wound; 
it is very capricious in its attack; the surgeon 
does not know when to look for it; it often 
shows itself when he least expects it ; but it is 
not more likely to follow a wound between the 
thumb and the fore-finger than a wound else- 
where. I think it well to mention this, because 
I have often known persons greatly alarmed when 
they have accidentally cut themselves in the 
dreaded spot. 



THE HUlfAN HAND. 201 



Cause of the preferential nee of ike Right Hcmd, 

Why is man usually bioht-hakded ? Many 
attempts have been made to answer this ques- 
tion; but it has never been done quite satisfac- 
torily; and I do not think that a clear and dis- 
tinct explanation of the fact can be given. 

There is no anatomical reason for it with 
which we are acquainted. The only peculiarity 
that we can discern is a slight difference in the 
disposition, within the chesty between the blood- 
vessels which supply the right and the left arms. 
This, however, is quite insufficient to account for 
the disparity between the two limbs. Moreover, 
the same disposition is observed in left-handed 
persons, and in some of the lower animals; and 
in none of the latter is there that difference be- 
tween the two limbs which is so general among 
men. 

Is the superiority of the right hand real and 
natural, that is, congenital? or is it merely ac- 
quired? I incline much to the latter view; be- 
cause all men are not right-handed; some are 
left-handed; some are ambidextrous; and in all 
persons, I beUeve, the left hand may be trained 
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to as great expertness and strength as the right\ 
It is so in those who have been deprived of their 
right hand in early life ; and most persons can do 
certain things with the left hand better than with 
the right. 

Nevertheless, though I think the superior- 
ity of the right hand is acquired and is a result 
of its more frequent use, the tendency to use it, 
in preference to* the left, is so universal that it 
would seem to be natural I am driven, there- 
fore, to the rather nice distinction, that, though 
the superiority is acquired, the tendency to ac- 
quire the superiority is natural 

It may be argued that the tendency must be 
based upon something physical, and that, there- 
fore, a tendency to superiority implies an actual 
superiority. This may be so ; but I do not think 
that we are quite in a position to assert that it 
is so. We perceive that there is a tendency to 
the preferential use of the right hand; but we do 
not know upon what that tendency depends, and 
have, therefore no right to assert that the cause of 
it lies in the construction of the limb or of the 

^ In the tribe of Benjamin 'Hhere were seven hundred chosen 
men left-handed ; every one could t^ng stones at an hair breadth, 
and not miss." Judges xx. i6. When David was at Ziklag 
there came to him a company of men who '^ were armed with 
bows and could use both the right hand and the left in hurling 
stones and shooting arrows out of a bow." i Chronicles nL 9. 
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parts which supply the limb with blood and ner- 
vous influence, or, indeed, upon any strictly phy- 
sical cause whatever. 

It may be 'a tendency like that of certain 
animals to make their holes and nests in parti- 
cular places and in particular ways, to watch for 
their prey at particular spots, to migrate in cer- 
tain directions at particular periods, and to group 
themselves in a particular order during their tra- 
vels. Such tendencies, or " Instincts" as they are 
often called, may possibly be the result of a pecu- 
liar conformation of the several animals; but it 
is, at present, by no means certain that they 
are so. 

I have said that man is the only animal in 
whom a preference in the use of the limb or 
limbs of one side is shown. This is a conse- 
quence of the fact that he is the only animal who 
has occasion to use the limbs of the two sides 
separately, or who is in the habit of doing so. 
Even in the rudest state of society this habit is 
engendered in him from a very early period, as 
in carrying a stick, throwing a spear, and in a 
variety of ways. The habit increases as he be- 
comes more civilized, owing to the greater num- 
ber of offices which the hands are called upon to 
perform; and the necessity for using the hands 
separately would, of itself, lead each individual 
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to the employment of one more frequently than 
the other; but that that one should so univer- 
sally be the right hand, seems to be accounted 
for only by reference to some niCtural tendency. 
The imitative propensity in man and the conve- 
nience of uniformity of modes of action are scarcely 
sufficient to account for it. 

I will not detain you by dwelling upon the 
effect which the superiority of the right hand 
has in giving a slight superiority to the right leg 
and the right eye^ and will content myself with 
mentioning a single beneficial result of the pre- 
ferential use of one hand, viz. that by it, we 
acquire a greater degree of skilfulness and dex- 
terity than we should do if both hands were 
equally employed. The exclusive use, for in- 
stance, of the right hand in writing, cutting, &c 
gives it a greater expertness than either hand 
would have had if both of them had been accuse 
tomed to perform these offices. Hence, we usually 
find that persons who are left-handed are rather 
clumsy-fingered, because, although, in them, the 
][efk hand is used for many purposes which are 
commonly assigned to the right, yet the conven- 
tionalites of life interfere a good deal The pen 
and the knife, for instance, are still wielded by 
the right hand. Accordingly such persons are 
neither truly right-handed nor truly left-handed; 
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and they do not commonly acquire so great skill 
in the use of either hand as do those whose na- 
tural tendency is more in harmony with custom. 

The great martyr of our Church, when at the 
stake, is said to have held out his right hand 
into the flames and to have been heard ezclainw 
ing, till utterance was stifled, "This imworthy 
hand/' This unworthy hand! Of whom or of 
what was that hand unworthy ? Was it unworthy 
of Him who made it ? Was it unworthy of him 
who bore it ? Was it unworthy of the purposes 
for which it was made ? Was it not, on the 
contrary, a too worthy hand ? a hand worthy of 
a better usage than to be made, first, to sign a 
recantation of faith and, then, to be burned for 
having done so ? a hand worthy of a better man ? 
No one would have admitted this more readily 
than Cranmer. We may be sure that he would 
never have thought of proclaiming a hand or any 
of his members to be really unworthy of him. 
Rather would he have willingly confessed that he 
had fallen far short of the standard of excellence 
which the body presents; and in that excellence, 
we doubt not, he recognised an evidence of Di- 
vine workmanship. His meaning, therefore, has 
not been misunderstood. Nevertheless disparaging 
remarks respecting the body, and the use of the 
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word '' carnal" in the sense in which it is usually, 
employed, have some tendency to excuse a shrink- 
ing from moral responsibilities on the ground of 
the weakness of the flesh. Let us remember that 
much of that weakness is of our own engender- 
ing, that a moral obliquity is the source of many 
of those physical infirmities which, we flatter our- 
selves, may cover our delinquencies, and which 
a sympathising humanity is wont, perhaps too 
often, to throw as a shield over offenders against 
the laws. In man, and in man alone of created 
beings, the physical and the moral grow up to* 
gether and react upon one another; and the 
charge of a body thus capable of influencing and 
being influenced demands aU . oiir energies to 
prove ourselves worthy of it. 
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THE HUMAN FOOT. 

Fig. page 
I 9 Bones of foot^ with the lower ends of the two 

leg-bones. 

7 II Bones of the hind foot of a se&l, with lower ends 

of leg-bones. 

3 II The same of the hind foot of a lizard. 

4 15 ^de view of the pelvis and lower limb of man. 

A, the haunch-hone, B, the iichiumf or part upon 
which we sit. 0, ^e thigh^Hme, D, the ibiee- 
pan, S, the ttbiti, or larger leg-bone, with the 
fibula, or smaller leg-bone, alongside it. F, the 
hed-bone, Q, the metatarsaZ bones, h, i, k, the 
phaUmgeSf or bones of the toes. 

5 15 Similar yiew of the pelvis and hind limb of a horse. 

The letters refer to the same parts as in the pre- 
ceding figure. 

6 18 Bepresents a section throu^ the lower end of the 

tibia and through the heel-bone, the cutragaZuSj 
namcuUvr bone, inner cuneiform bone, and the bones 
of the greoit toe. It shows the arrangement of 
these bones in the arch of the foot and the dispo- 
sition of the plates of which these bones are com- 
posed. , 
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Fig. page 

7 25 The same bones as in preceding, with two connecting 

ligaments. A, the pUmtar ligament. B, ligament 
passing from the heel-bone F to the scaphoid bone 
B. D the Astragaliu, c, one of two small bones^ 
called teaamoid bones, tunially found at the ball of 
the great toe. 

8 29 A foot, in an aggravated condition of "flat-foot." 

The sole is convex, and so is the inner margin 
of the foot. It represents also another common 
deformity, inasmuch as the great toe runs athwart 
the second toe, which is pressed ahnost out of 
sight. 

9 37 Front view of the right tibia, or larger leg-bone. 

10 38 Bight tibia lying on a board. The inner, as well 

as the outer edge, of the upper end rests upon the 
board; but the inner edge of the lower end is 
turned away from the board. In other words, the 
bone is so twisted that, though the upper end 
lies flat upon the board, the lower end touches 
it only by its outer edge. 

1 1 39 Figure sitting upon the heel to draw the bow. It is 

one of a beauty series of statues in the Glyp- 
tothek at Munich. They adorned the pediments 
of a temple in JEpiu^ and are supposed to repre- 
sent the noble actions of the JBadde. 

12 42 Bepresents some of the muscles and tendons seen 

on the inner side of the leg and foot. A, Oattro- 
enemiua and Soleut muscles. They are attached, 
above, to the thigh-bone and the leg-bones ; below, 
by means of the Tendo Athillis (a) to the heel- 
bone; they together form the calf^mnscle. B, 
Posterior tibial muscle attached, above, to the 
tibia, below, by its tendon (6) to the scaphoid 
bone. D, process of the tibia called the vnUmal 
MoZJeofiM or inner ankle. F, ^interior <»&ta/ muscle 
attached, above, to the front of the tibia, below. 
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Fig. page 



to the scaphoid bone, k, the Jlexor tendon of the 
great toe. 

13 45 Gives a corresponding view of the outer side of the 

leg and foot. B, the lower end of the fibula, 
called the external maUeoha, or outer ankle. 0, 
tiie Bhort fibvla/r muscle attached, above, to the 
fibula; below, by its tendon (e), to the outer 
metatarsal bone. I, the Z(m^./S&uZar muscle. Its 
tendon (i) runs, behind the outer ankle apd under 
the instep, to the metatarsal bone of the great 
toe ; it is not seen in the latter part of its course, 
o, the anterior fibula/r muscle attached by its ten- 
don g to the outer metatarsal bone, h, the exten- 
sor tendons of the toes. 

14 47 Foot of a young woman presenting the variety of 

"club-foot" called *^ Talipes varus." The sole is 
very much bent, and turned inwards and upwards, 
so that the part of the instep which should be above 
and in front is directed downwards and comes into 
contact with the ground. 

15 49 Diagram (from Bell's Anatomy) showing the mode 

in which the extensor tendons of the toes follow 
the curve of the ankle and are bomid to it by 
cross straps, instead of taking the direct course 
represented by the line a. 

16 52 Foot and leg from the cast of the Famese Hercules 

in the Fitzwilliam Museum, Cambridge. 

17 54 Foot and leg of a Negro. 

18 • 52 Outline of under surface of foot of an "Rn gVaTiTniif^ , 

19 52 Outline of under surface of foot of a Negro. 

20 54 Skeleton of the foot of a Chinese female. From a 

drawing by IB^ Cooper, in Phdl, Front. 

21— *25 58 Sections, from above downwards, through the tarso- 
metatarsal joints. A, metatarsal bone. B, tarsal 
bone. 0^ 0, the Ugaments conneoting the two. 

H. 14 
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a6 — 39 59 Fignres standing, bowing, stooping, and squatting. 

30 — 33 62 Figures walking. 

33 — 35 ^3 Position of foot in three stages of a step in waUdng. 

36 — 38 65 Figures running. 

39 87 Bones of the left hind limb of an Elephant. 

40 87 Bones of the left hind limb of a Hippopotamus. 

41 87 Bones of the left hind limb of a Bhinoceros. 
43 87 Bones of the left hind limb of an Ox. 

43 87 Bones of the left hind limb of a Horse. 

44 89 Hind limb of a Grorilla, showing the length of the 

digits, and the strong inner digit diverging from 
the others. 

45 90 Drawing of stu£fed specimen of a Grorilla in the 

British Museum. 

46 99 Section of a foot, showing the disposition of the fibres 

that run from the bones and plantar ligament to 
the skin of the sole. At the heel the greater num- 
ber of the fibres are seen to run ftodbwards from 
the heel-bone to the skin. At the end of the 
great toe and beneath the ball of the toe they run, 
for the most part, /orwards, from the bones and 
plantar ligament, to the skin. 

47 103 View of the sole of a foot in its natural state. 

48 103 Outline of the sole of a shoe, as commonly made for 

a man*s foot. 

49 103 Sole of the foot of a girl twenty-two years old, dis-. 

torted by the pressure of the shoe, but otherwise 
healthy. 

50 ro3 View of the skdeton of a foot so deformed, from 

above. 

51 105 The proper sole for a* shoe laid, for the sake of 

comparison, on the symmetrical sole of the oxdi-. 
nary shape. 

53 ^ 105 The proper sole pointed at the toes. 
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THE HUMAN HAND. 
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53 no The bones of the arm (humerus), of the forearm 

(rctdius and tUnay the former is the upper of the 
two, the forearm and hand bemg semi-prone), and 
of the hand. The names of the wrist-bones are, 
scc^hoid, semilunar (these two are in contact with 
the radius), cuneiform (this is in a line with the 
uina, but separated from it by an interval in 
which lies the triangular ligament, see fig. 64, 
page 134)} pisiform (faintly seen in shadow be- 
neath the cuneiform), trapezium (supporting the 
metacarpal bone of thumb), trapezoid (supporting 
the metacarpal bone of fore-finger), maffnum (sup- 
porting the metacaq>al bone of the middle or 
great finger), unciform (supporting the metacarpal 
bones of the ring and the little fingers). 

54 III Diagram of the' bques of the hand with the ends of 

the radius and ulna, i, end of radius; 2, end of 
tUna; 3, scaphoid; 4, semilunar; 5, cuneiform; 
6, pis^orm; 7, trapezium; 8, trapezoid; 9, mag^ 
num; 10, unciform; 11, 11, metacarpal bones; 
la, 12, first row of phalanges; 13, 13, second 
row of phalanges; 14, 14, third row of phalanges; 
I, thumb; n, forefinger; m, middle finger; iv, 
ring finger; v, little finger. 

55 1 16 Drawing of the front of the chest and the shoulders, 

with the collar-bones running across from the 
upper edge of the breast-bone to the projecting 
processes of the shoulder-blades. 

56 T 18 The chest and shoulder of an Eagle, a, a, the united 

coUa/r-hofnes, or ** merry-thought;" B, the coracoid, 
or *' side-bone;*' 0, the long, slender shoulder'* 
blade; D, the sternum; M, the humerus. 



212 EXPLANATION OF WOOD-CUTS. 

Pig. page 

57 I20 The head, fore part of chest, and shoulder of a 

Bhinooeros. The chest is deep and flat at the 
sides. Hie Bhoulder-blade and arm-bone are 
nearly yertical, that is, they nearly correspond 
with the ribs in their direction. 

58 1 92 Side view of chesty shonldw and arm (hmnan). The 

shoulder-blade is prolonged in the direction of the 
spine, that is, cicran the ribs. 

59 124 Side view of fore part of a Monkey's skeleton. 

60 126 A section, from side to side, through the Elbow- 

joint, showing the shape of the surfaces of the 
bones. A, the radviu; B, the idna; 00, the side 
ligamenU holding the radius and ulna to the orm- 
6one, D. 

61 128 Hie upper limb with the forearm and hand in the 

state of supination, a, the long ProntUor muscle. 

62 128 The same in a state of pronation. B, the tikori 

Supinator muscle. 
In this and the preceding drawing a plumb-line, 
descending from the outer condyle of the humerus 
traverses the lower end of the ulna and the ring 
finger. 

63 132 Drawing of the liotpt muscle. The hand is in a 

state of pronation. Driving the gimlet is efifected 
by the movement to the state of supination. 

64 134 Section, from side to side, through the Wrist, show- 

ing the shapes of the bones and the mode in 
which they are adapted to one another, a, the 
raditu; B, theu/na/ 0, scaphoid bone; D, cunei- 
form bone; E, semi-lunar bone; F, line of con- 
tact of radius and ulna; o, a, side liffomente 
connecting the wrist-bones witii the bones of the 
forearm. H, i, K, L, if, metacourpal bones of thumb 
and fingers. 

^5 <37 ^^ew of the superficial muscles on the palmar 
aspect of the forearm and hand. A, the radial 
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fxxiOT of the wrist. B, the "Umg palmar muscle. 
o, the ulnar flexor of the wrist. D, the muscles 
of the *^ball of the thumb." It, the long supi- 
nator muscle. F, the long pronator, o, the 
lower part of the bioqpt muscle. H, Cross liga- 
ments binding the tendons in their places. (This 
and the two following figures are from Quain*s 
Anatomy.) 

66 139 View of the deep muscles and tendons on the 

palmar aspects of the forearm and hand, a, the 
long flexor of the thumb. B, some of the flexors 
of the fingers. 0, the Adductor muscle of the 
thumb. 

67 140 The extensor muscles and tendons of the wrist^ 

thumb, and fingers seen on the back of the 
forearm and hand. A, a, a^ the ahductors and 
adductors of the fingers. B, B, the cross ligament 
which binds the tendons in their places. 

68 146 Hand holding a cricket-ball, showing that the tips 

of the fingers and the t^umb all reach the same 
level. 

69 151 Diagram showing the distribution of the median (a) 

and ulnar (b) nerves in the hand. 

70 165 Drawing of a magnified section through the skin of 

the palmar surface of the thumb, including three 
of the ridges seen on that surface, a, the outer 
or homy layer of the cuticle; b, the deeper layer 
of the same called ^* rete mucosum;^* c, c, c, the 
cutity with papillce rising from its siuf ace beneath 
the ridges and projecting into the rete mucosum ; 
g, g, grains of fat lying in the deeper part of the 
cutis and in the tissue beneath it. Between / 
and / are three sioeat-glands, each Composed of a 
tube rolled np into a ball or knot. The tubes (k, h) 
are seen ascending from them through the cutis 
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and cuticle, and opening at the tops of the ridges. 
(From KoUiker's MikroakopisJie AnatomU.) 

71 169 Section of skin still more magnified a. Outer or 
homy stratum of cuticle ; b, inner stratum of cuti- 
cle, or **rete muoosum;" c, papillary stratum of 
cutis ; df deeper or fibrous stratum of cutis. The 
curling tube rolled into a ball at the lower part 
is the sweat-gland. Its duct is seen ascending 
through the fibrous structure of the cutis, and 
presents the coiled appearance of a rope as it 
traverses the cuticle. 

73 169 A few layers of the cuticle and rete mucosum of 
a Negro, showing the spots of dark pigment in 
the rete which give the black colour to the 
Negro's skin. (This and the preceding from 
Todd and Bowman's Phys. Anatomy.) 

73 170 Section of a Com and adjacent skin, a, the cudde; 

c, the cutis with its papiUcB, The cuticle is seen 
to be very thick, and the papillse are somewhat 
enlarged in the com. 

74 170 Section of a Wart and adjacent skin, a, cvltu^; 

c, the cutis with its pa/piUo!. The latter are seen 
to be enlarged, or "hypertrophied," in the wart. 

75 174 Vertical section, made lengthways, of a Nail raised 

from its bed, showing its connexion with the 
cuticle, a, a, cuticle; dy (2, naU. 

76 174 Similar section of a Nail lying in its bed of cutis. 

' a, cuticle;' b, rete mucosum; c, cutis; d, nail, 

77 174 Section of the Cutis from which the nail, the cuticle, 

and the rete have been removed. 

78 176 Transverse section of the Nail and Skin, made ver- 

tically, a, a, cuticle; b, rete; c, c, cutis; d, d, 
'lines running through the cutis to the papiUoe; 
e, e, e, lines running through the nail to the rete. 
(This and the three preceding from KoUiker.) 
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79 178 Section of a Hair and Hair-foUicle. a and b, the 

cuticle and rete lining the follicle, e, the outer 
layer, or rind, of the hair formed by closely- 
plaited scales of cuticle continued upon it from 
the bottom of the follicle d, 

80 178 Piece of the exterior of a Hair more highly magni- 

fied to show the imbricated arrangement of the 
plates or scales fonning its outer surface. 

81,81 f 78 Transverse sections of Hairs. (These and two pre- 
ceding frctm Todd and Bowman.) 

83 181 Section of a Hair-foUicle containing a Hair, and 

with two Oil-glands, ^, g, lying near it, and with 
their ducts opening into it. a and 6, cuticle and 
rete ; d, bottom of follicle. (From Kolliker.) 

84 186 The terminal Bone of a finger, with a portion of the 

bone next it, showing the nodulated bulbous end 
of the former. 
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1. Sermons Preached in St. John's Church, Leicester, 

during the years 1855 and 1856. Crown 8vo. cloth, 5«. 6d, 

2. Three Sermons on the Atonement. 

With a Preface. Foap. 8vo. 1*. 6rf. 

3. Sermons on the Resurrection. With a Preface'. 

Ecap. 8yo. cloth, 3«. 



BY THE REV. J. F. THRUPP, M.A. 

Late Fellow of Trinity College, Cambridge. 

Introduction to the Study and Use of the Psalms. 

Two Vols. 8vo. 21*. 



(f 



JThat Mr. Thrupp has attempted he has for the most part done well. The plan, 
considering that the author (gtpeals to the great body of English readers, is 
admirable. The result is a vMume as interestingly readable as it is eriiicaU^ 
valuable. We commend these volumes with peculiar saiisf action and confidence 
to the earnest attention of aU students of sacred Scripture" — ^FsBBiuir. 
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Lectures to Ladies on Practical Subjects. 

Third Edition. Crown 8vo. 7s. 6d. 

By F. D. Maurice, Pbofessob Kingslbt, J. Ll. Davieb, Abch- 
DEAOON Allen, Dean Tbench, Pbofesbob Bbewbb, Dr. Gbobgb 
Johnson, Db. Sieyekino, Db. Chahbbbs, F. J. Stephen, Esq. and 
Tom Tatlob, Esq. i 

Contents: — Plan of Female Colleges — The College and the Hospital — 
The Country Parish — Overwork and Anxiety — Dispensaries — ^Dis- 
trict Visiting— Influence of Occupation on Health — Law as it affects 
the Poor — Everyday Work of Ladies — Teaching by Words — Sani- 
tary Law — ^Workhouse Visiting. 

'* We icareely know a volume containing more tterling good sense, or a Jiner ex- 
pression of modem intelligence on social subjects* '•-^e.jlUBEXA* Jouknal. 

B7 JOHN PHILLIPS, M.A. L.L.D. F.B.S. 

Professor of Geology in the University of Oxfords 

Life on the Earth : its Origin and Succession. 

** A convenieni summary of what is already known and generally credited by 
our principal Geologists,* — ATHXNiSUM. 

**A careful and condensed summary of the present unquestionably result of 
scientific research, from one who has great clearness, and soundness of intellect y 
and the richest and completest knowledge** — ^Nonconiobmist. 

, BY C. A. SWAINSON, M.A. 

PrlneJpa/ of the Theologiced College^ and Prebendary of Chichester, 

1 . The Authority of the New Testament ; the Convic- 
tion of Righteousness, and other Lectures delivered before 
the University of Cambridge. 8vo. cloth, 12«. 

** These remarkable Lectures deal with most dressing suijects in an honest and 
vigorous spirit. The religious topics which are now uppermost in the mind of 
the thoughtful classes among us, and which are fundamental to the Christian^ 
are here grappled with, we gladly acknowledge, in a courageous, straigUfor- 
ward way. The reader is led to think healthily and calmly. . . . Our readers 
will do well to obtain the book and read it all, there is so much in it of abiding 
value** — ^LiTEBABY Chubchman. 

2, The Creeds of the Church. In their Relations to the 
Word of God and the Conscience of the Christian. 8vo. cloth, 99. 

3. A Handbook to Butler's Analogy. With a few Notes. 

A S' 



10 NEW WORKS AND KEW EDITIONS, 



TEE WORKS OF 

WILLIAM ABCHER SUTLER, M.A., 

LaU Profutor of Moral Philosophy in th» Universitf of Dublin . 

FIFJE rOLJJMMS 8»<?. UNIFORMLT PRINTED AND BOUND. 

"AmaM of fflomnff geniui and dhertijied aecomplishmentSf whose remaint^U 
ihetefive brilliant volumes.*' — Edinbubgh Reyiew. 

SOLD SEPARATELY AS FOLLOWS. 

1. Sermons, Doctrinal and Practical. Fiest Semes. 

Edited by the Very Rev. Thos. Woodwakd, M.A., Dean of Down. 
Witk a Memoir and Portrait. Fifth Edition. 8ro. cloth, 12f. 

" Present a richer eombinaiion of the qualities for Sermons of the first class than 
any we have met with in any living writer **^-3biti8B. Quakterlt Review. 

2. Sermons, Doctrinal and Practical. Second Series. 

Edited by J. A. Jeremie, D.D., Regius Professor of Divinity in 
the University of Cambridge. Thira Edition. 8vo. cloth, 10*. 6d\ 

"They are marked by the same originality and vigour of expression ythe same 
richness of imagery and iUustration^the same large views and catholic spirit, and 
the same depth and fervour of devotional feeling, which so remarkably disiin- 
guished the preceding Series, and which rendered it a most valuable accession to 
osir theological literalure"— From Db. Jsbxuie*s Pjubtace. 

8. Letters on Romanism, in Reply to Dr. Newmik*s Essay on 
Development. Edited by the Very Rev. Thomas Woodwakd, M. A., 
Dean of Down. Second Edition. Revised by the Ven. Abch- 
DEAOON Hardwick. 8vo. cloth, 10*. ^d, 

*^ Deserve to be considered the most remarkable proofs of the Author's indomi- 
table energy and power of concentration." — ^Edinburgh Review. 

4. Lectures on the History of Ancient Philosophy. 

Edited from the Author's M8S.,with Notes, by William Hep- 
worth Thompson, M.A., Regius Professor of Greek in the 
^ University of Cambridge. 2 vols. 8vo.,£l 5*. 

** Of the dialectic and physicsof Plato they are the only exposition at once full, 
aecuratcyand popular, with whichi am acquainted : being far more accurate than 
the French, and incomparably more popular than the German treatises on these 
departments of the Platonic philoscphy,**-^YTom Prof. Thompson's Pbspace. 
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THS WORKS OF 

JULIUS CHARLES HARE, M.A., 

Sonuiime Archdiacon ofLetaet, Rector of llerstmonceute, Chaplain in Ordinary 1o the 
Quien, and formerly Fellow and Tutor of Trinity College, Cambridge. 

NINE VOLS, 8to. VNIFORMLT FRIKTEL AND BOUND. 

1. Charges to the Clergy of the Archdeaconry of 

Lewes. During 1840 to 1854, with Notes on the Principal 
Events affecting the Church during that period. And an Litro- 
duction, explanatory of his position in the Church, with re- 
ference to the Parties which divide it. 

3 vols. 8vo. cloth, £1 11«. ^d. 

2. Miscellaneous Pamphlets on some of the Leading 

Questions agitated in the Church during the years 1845 to 1851. 

8vo. cloth, 12f. 

3. Vindication of Luther against his recent English 

Assailants. Second Edition. 8vo. cloth, 7^. 

4. The Mission of the Comforter. With Notes. Second 

Edition. 8vo. cloth, 12«. 

5. The Victory of Faith. Second Edition. 8vo. cloth, ht, 

6. Parish Sermons. Second Series. * 8 vo. cloth, 12*. 

7. Sermons preacht on Particular Occasions. 8vo. 12*. 

The hfo following hook* are included among the collected Charges, but arepvhlieh e a 

teparately for purchasers of thereat. 

Charges to the Clergy of the Archdeaconry of 

Lewes. Delivered in the years 1843, 1845, 1846. Never 
before published. With an Introduction, explanatory of his 
position in the Church, with reference to the Parties that divide 
it. 8ve. cloth, 6.\ M. 

The Contest with Rome. A Charge, delivered in 1851. 
With Notes, especially in answer to Ds. Newman on the Position 
of Catholics in England. Second Edition. 8vo. cloth, 10«. M, 



12 NBW WORKS AND NBW EDITIONS, 

WORKS ST 

CHARLES EINGSLEY, MJL 

Chaplain in Ordinary to the Queen, Rector ofSwereley, 
and Regiue Pro/eesor of Modern Hietorg in the Univereitp of Cambridge, 

1. The Limits of Ei^ct Science as Applied to History. 

An Inaugural Lecture, delivered before the XJniyersitj of 
Cambridge. Crown 8vo. 2*. 

2. Two Years Ago. Third Edition. Crown 8vo. cloth, 6# 

'* Oenial, large hearted, humorous, wUh a quiei eye and a keen relish alike 
for what is beautiful in nature and for what is geumne, strong, and earneet in 
man** — Quakduh. 

8. "Westward Ho!'* or the Voyages and Adven- 
tures of Sir Amyas Leigh, Knight, of Burrough, in the County 
of Devon, in the reign of Her most Glorious Majesty Queen 
Elizabeth. New Edition. Crown 8vo. cloth, 6«. 

** Almost the best historical novel to our mind of the i£ay.*'— -Fbjlzbr's 
Maoaziks. 

4. The Heroes : Greek Fairy Tales for my Children. 

New and Cheaper Edition, with Eight Illustrations. Royal 16mo . 
beautifully printed on toned paper, gUt edges, 5«. 

** IFe doubt not they mil be read by many a youth with an euehained interest 
almost as strong as the links which bound Jndromeda to her rock,** — ^British 

ClUAATl&LT. 

5. Glaucus ; or, the Wonders of the Shore. A Com- 

panion for the Sea-side. Coutaining Coloured lUustratious of the 
Objects mentioned in the Work. Eourth Edition. Beautifully 
printed and bound in cloth, gilt leaves. 7«. 6(/. 

" Its pages sparkle withlife^they open up\ thousand sources of unaniidpaied 
pleasure, and combine amusement with instruction in a very happy and unwonted 
degree*'* — ^Eclectic Eevixw. 

6. Phaethon ; or, Loose Thoughts for Loose Thinkers. 

Third Edition. Crown 8vo. boards, 2^. 

7. Alexandria and Her Schools. lour Lectures delivered 

at the FMLosophical Listitution, Edinburgh. TVith a Preface. 

Crown Svo. cloth, 5«. 
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WORKS BT 

CHARLES JOHN VAUGHAN, D.D. 

Chaplain in Ordinary to "the Queen, Vicar ofDoncaster, and Chancellor of York 

Cathedral, 

.1. Notes for Lectures on Confirmation. With Suitable 

Prayers. Third Edition. Pcap. 8yo. limp cloth, red leaves, 1«. ^d. 

2. St. PauFs Epistle to the Romans. The Greek Text with 
English Notes. Second Edition. Grown Svo. cloth, 5«. 

8. Memorials of Harrow Sundays. A Selection of Sermons 

preached in the School Ghapel. With a View of the Interior 
of the Ghapel. Third Edition. To which ia added Two additional 
Sermons. Grown Svo. cloth, red leaves, 10«. ^d, 

\* Purchasers of the Eiasi and Second Editions may obtain 
copies of the Additional Sermons from their respective Booksellers, 
price Qd, 

4. Epiphany, Lent, and Easter. A Selection of Expository 

Sermons. Second Edijtion. To which is added several new 
Sermons. Grown Svo. clotb, red leaves. lOs. 6d, 

^ 

\* Purchasers of tbe Eirst Edition may obtain copies of the 
Additional Sermons from their respective Booksellers, price 3«. 

5. Revision of the Liturgy. Eive Discourses. With an 

Litroduction. I. Absolution. 11. Regeneration. III. The Atha- 
nasian Greed. IV. Burial Service. V. Holy Orders. 
Second Edition. Gr. Svo. doth, red leaves (1S60), 117 pp. 4«. ^d. 

6. Rays of Sunlight for Dark Days. A Book of Select 

Readings for the Suffering. With a Preface by G. J. Vaughan, D J). 
' Royal 16mo. Elegantly printed with red lines, and handsomely 
bound, red edges, 4^. 6d, 



14 NEW WORKS AND NEW EDITIONS, 

B7 CORNWALL SIMEON. 

Stray Notes on Fishing and Natural History. With 

Illustrations. 7s. 6d. 

** If this remarkably agreeahle work doe* not rwal in pcpulariiy the eelehraied 
* Whiiii Selhome* it will not be beeawe it does not deserve it . , , the mind it 
' almost satiated with a repletion of strange facts and good things" — ^Feels, 
Julj 38, 1860. 

BY THE RIGHT REV. G. E. LYNCH COTTON, D.D., 

Lord Bishop of Calcutta and Metropolitan of India* 

Sermons and Addresses delivered in Marlborough 
College, during Six Years. 

Crown 8vo. clotb, price 10*. 6c?. 

" We can heartily recommend this volume as a most suitable present for a youih^ 
or for family reading; wherever there are young persons, the teaming of these 
discourses will be admirable"^-liiTEBXBiY Churchman. 

Sermons : Chiefly connected with Public Events in 1854. 

Ecap. Syo. cloth, 3s, 
** A volume of Which we can speak with high admiration." 

ChUSTIAN EB]iXHBRA]!rOE&. 

» 

Charge delivered to the Clergy of Calcutta at his 
Primary Visitation in September, 1859. 8vo. 2*. 6c?. 

THE ORE-SEEEER. 

A Tale of the Hartz Mountains. By A. S. M. 

Illustrated by L. C. H. Printed on toned paper, with elaborate 
full-page Illustrations and Initial Letters, and bound in elegant 
cloth with gilt leaves, 15*. 

This work is most elaborately illustrated, and is published as a 
Christmas present. The Obsebter of Nov. 18, 1860, says of it : — 

** One of the most beautiful of the illustrated volumes published in the present 
season^ and one pre-eminently fitted for a Christmas present. . . . Love mid 
truth beantify the story, and render it delightful to allperiOfis, . . • The iUus- 
trations are many of the finest specimens extant" 
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B7 THE VENBLS. ARCHDEACON HABDWICE. 

1. Christ and other Masters : A Historical Inquiry into 

some of the oliief Parallelisms and Contrasts between Ghristumity 
and theEeligious Systems of the Ancient World ; 

The Keligions of China, America, and Oceanica. In one volume. 
The Religions of Egypt and Medo-Persia. In one volume. 

8vo. cloth, 7*. 6rf. each. 

*' Never wot to difficult and eompHoated a subject as the histwry of Pagan 
religion handled so ably^ and at the same time rendered so lucid and attractive" 
— CoLONUX. CuuscH Chkonicle. 

2. History of the Christian Church during the Middle 

Ages. With Maps. Crown 8vo. cloth, 10*. 6d. 

8. History of the Christian Church during the 

Reformation. Crown 8vo. cloth, 10*. Qd. 

4. Sermons Preached to Town Congregations. 

Crown 8vo. cloth, 6*. 6d. 



BY THE VERY REV. R. C. TRENCH, D.D., 

Dean of Westminster. 

1. Synonyms of the New Testament. 

Eourth Edition. Ecap. 8vo. cloth, 6*. 

2. Hulsean Lectures for 1845 — 46. 

Contents. 1,— The Eitness of Holy Scripture for unfolding the 
Spiritual Life of Man. 2. — Christ the Desire of all Nations; 
[^ or the Unconscious Prophecies of Heathendom. 

Eourth Edition. Fcap. 8vo. cloth, 5*. 

8. Sermons Preached before the University of Cam- 
bridge. Ecap.Svo. cloth, 2«. 6e/. 



16 KBW WORKS AND NEW EDITIONS, 

B7 DAVID MASSON, M.A., 

Profutor of English Literature in Unitereit^ College, London* 

1. Life of John Milton, narrated in connexion with 

the Political, Ecclesiastical, and Literary History 

of his Time. Vol. I. 8?o. With Portraits. 18*. 

** Mr, Maaton't Life of Milton hat many sterling meriie . • . Aw ituluetry is 
immense; his teal unflagging ; his special knowledge ofMiUotCs life and ttmes 
extraordinary .... uMh a teal and industry which we cannot svffieienily com- 
mend^ he has not only availed himself of the biographical stores eoUeeted by his 
predecessors^ but imparted t& them an aspect of novelty by his skilfut re- 
arrangement"--EDUXBVB6R Bstixw. 

2. British Novelists and their Styles: Being a 

Critical Sketch of the History of British R'ose 

Fiction. Crown 8vo. cloth, 7*. ^d. 

"A worl eminently calculated to win popularity, both by the soundness of its 
doctrine and the sUU of its art,"—TR^ Puss. 

3. Essays, Biographical and Critical: chiefly on 

English Poets. 8vo. cloth, 12*. 6d. 

CONTENTS. 

I. Shakespeare and Goethe. — II. Milton's Touth. — III. The Three 
Devils : Luther's, Milton's^ and Goethe's. — lY. Dryden, and the Litera- 
ture of the Restoration. — Y. Dean Swift — ^YL Chatterton : a Story of 
theYeai'1770.--YII. Wordsworth.— YIII. Scottish Influence on British 
Literature. — IX. Theories of Poetry. — ^X. Prose and Yerse: De Quincey. 

" Distinguished by a remarkable power of analysis, a clear statement of the actual 
facts on which speculation is based, and an appropriate beauty of lanyustge. 
These Essays should be popular withseriousmen, — ^Thx ATHlNiBUM. 

THE ILIAD OF HOMER. 
TRANSLATED INTO ENGLISH YERSE. 

By I. C. Wright, M.A., Translator of *^ Dante,'' late 

Tellow of Magdalen College, Oxford. Books I. — XIT . Grown 
Svo. clcth, 10«. ^d. ; or in 2 separate Parts, 5«. each. 

**We know of no edition of the ^sovran poet* from which an English reader 
can derive on the whole so complete an impression of the immortal Epos,** — 
Daily Mxws. 
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THE WORKS OF THE REV. 

FREDEBIGE DENIBON MAURICE, M.A., 

IneumhetU of St, Peter* t. Si, Marylebone. 

Lectures on the Apocalypse, or Book of the Reve- 
lation of St. John the Divine. Crown 8vo. cloth, lo*. ^d. 

What is Revelation ? With Letters on Mr. Mansel's Bampton 
Lectures. 10«. ^d. 

Sequel to the Inquiry, " What is Revelation ? " 

With Letters on Mr. Mansel's Strictures. 0#. 

Exposition of the Holy Scriptures: 

(1.) The Patriarchs and Lawgivers. 6«. 

'(2.) The Prophets and Kings. 10«. %d. 

(3.) The Gospel of St. John. 10«. ^d. 

(4.) The Epistles of St. John. 7«. 6dL 

Exposition of the Ordinary Services of the Prayer 

Book : 5«. 6i. 

Ecclesiastical History. io«. 6i. 

The Doctrine of Sacrifice. 7*. ^d. 

Theological Essays. Second Edition.' 10«. 6<^. 

The Religions of the World. Third Edition. u. 

Learning and Working. 5*. 

The Indian Crisis. Eive Sermons. 2*. td. 

The Sabbath, and other Sermons. 2*. 6rf. 

Law on the Fable of the Bees. 4*. 6rf. 



The Worship of the Church. A Witness for the 

Redemption of the World. !'• 

The Name Protestant, and the English Bishopric st 

Jerusalem. Second Edition. 3«. 

TheDuty of a Protestant in the Oxford Election. 1847. 1*. 
The Case of Queen's College, London. ^ l#. 6rf 

Death and Life. In Memoriam G.B.M. !'• 

Administrative Reform. 3</. 



18 ' THEOLOaiOAL MANUALS, 

MANUALS FOR THEOLOGICAL STUDENTS, 

VNIFOBMLT PRINTED AND BOUND. 

TUb. Series of Theological Mannals has been published with the aim 
of, supplying books concise, comprehensive, and accurate, convenient for 
th^ Student and yet interesting to the general reader. 

I. 

Introduction to the Study of the Gospels. By Bkooke 

Toss Westcott, M.A. formerly Fellow of Trinity College, 
Cambridge. Crown 8vo. cloth, 10*. 6d, 

"The worth of Mr, WestcoWs volume for the spiritual interpretation of the 
Qospeh is greater than we can readily express even by the most grateful and 
approving words. It presents with an unparalleled completeness — thecharaC' 
teristic of the booh everywhere being thts completeness— wholeness of vteWy 
comprehensiveness of representation, the fruits of sacred fcomiiy,"— NoN- 

CONIOBMIST. 



II. 

A" General View of the History of the Canon of the 

New Testament during the FIRST FOUR CENTURIES. 
By Bbookb Fobs Westcott, M.A. 

Crown 8vo. cloth, 12*. 6d. 

*'The Author is one of those who are teaching us that it is possible to riJU the 
storehouses of German theology , without bearing away the taint of their atmo- 
sphere : and to recognise the value of their accumulated treasures, and even 
track the vagaries of their theoretic ingenuity ^without abandoning in the pursuit 
the clear sight and sound feeling of English common sense .... It is by far 
the best and most complete book of the kind; and we should be glad to see it 
well placed on the lists of our examining chaplains,** — Guardian . 

** Learned, dispassionate, discriminating, worthy of his su^;'eet, and the present 
state of Christian Literature in relation to if."— British Quarterly. 

•* To the student in Theology it will prove qn admirable Text-Book : and to all 
others who have any curiosity on the subject it will be satisfactory as one of the 
most useful and instructive pieces of history which the records of the Church 
supply.** — ^London CIuarteri,t. 
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THEOLOGICAL MANUALS-continued. < 

III. 

History of the Christian Church, during the Middle 
Ages and the Reformation (a.d. 590-1600). 

Bj the Venerable Charles Haedwick, Arclideacon of Ely. 

2 vols. crovudTo.lO«'.6(^. eftob. 

Vol. I. History of the Church to the Ezcommuni6ation of Luther. 
With Four Maps. 

Vol. II. History of the Reformation. 

Each Volume may be had separately. 

' * Full iu references and authority , syttennUic and formal in divieion , wilk enou$h 
of life in the style to counteract the dryness inseparable from its brevity ^ and 
exhibiting the results rather than the principles of investigation . Ma; . Ha&D- 
WICK is to be congratulated on the successful achievement of* a difficult task,** 

— ^CnaiSTIAlf ESMSHBBJLNCltR. 

**He has bestowed patient and extensive reading on the collection of his maierials; 
^ he has selected them with judgment; and he presents them in an equable and 

compact #/'y/^."-^PXCTAT0R . 

" To a good method and good materials Ma. Hakdwick adds that great virtue, 
a perfectly transparent style. We did not expect to find great literary qualities 
in such a manual ^ hut we have found them ; we should be satisfied in this 
respect with conciseness and intelligibility ; but while this book has both, it is 
also elegant, highly finished, and highly interesting" — I^oncontormist. 

IV. 

History of the Book of • Common Prayer, 

. together with a Hationale of the ee^ral Offices. By f bakoib 

Procter, M.A., Vicar of Witton, Norfolk, formerly Fellow of 

St. Catharine's College, Cambridge. Fourth Edition, revised and 

enlarged. ' Crown 8vo. cloth, 10*. 6rf. 

"Me. Procter's * History of the Book of Common Prayer* is by far the best 

commentary extant Not only do the present illustrations embrace the 

whole range of original sources indicated by Mr. Palmer, but Mr. Procter 
compares the present Book of Common Frayer with the Scotch and American 
forms; and he frequently sets out in full the Sarum OMces. As a manual of 
extensive information, historical and ritual, imbued with sound Church princi' 
pies, we are entirely satisfied with Mr. Procter's important volume" 

Christian Aemehbrancxr. 

" It is indeed a complete and fairly-written history of the Liturgy ; and from the 
dispassionate way in which disputed points are touched on, will prove to many 
troubled consciences what ought to be known to them^ viz. : — that they may, 
without fear of compromising the principlesof evangelical truth, give their assent 
and consent to the contents of the Book of Common Frayer, Mr. Procter hat 
done a great service to the Church by this admirable digest" 

Church of Enolakd Quartxblt. 



MACMILLAN AND CO.'S 

CIh»» §00k$ for €dhgt^ ntitr S^clgaak. 

I. ARITHMETIC AND ALGEBRA. 

ft I 

Arithmetic. For the use of Schools. By Barnard Smith, M. A. 

New Edition (1861). 348 pp. Answers to all the Questions. Crown 8vo. 4s, 6d. 

Key to the above. Second Edition, thoroughly Eevised (1860). 

382 pp. Crown 8to. Si. 6d, 

Arithmetic and Algebra in their Principles and Applications. 

With numerous Examples, systematically arranged. By Barha&b Smith, M.A. 
Seventh Edition (1860), 696 pp. Crown 8to. 10«. 6tf. 

Exercises in Arithmetic. By Barnard Smith, M.A. Part I. 

48 pp. (I860). Crown 8vo.l«. Part II. 56 pp. (1860). Crown 8vo. U. Answers, 
Hd, The Two Parts bound together 2«. ; or with Answers, 2s. 6d. 

Arithmetic in Theory and Practice. For Advanced Pupils. By 

J. B&ooK Smith, M.A. Part First. 164 pp. (1860). Crown 8vo. S«. 6d. 

A Short Manual of Arithmetic. By C. W. Underwood, M.A. 

96 pp. (1860). Fcp. 8to. is. 6d. 

Algebra. For the use of Colleges and Schools. By I. Todhuntsb, 

M.A. Second Edition. Crown 8to. 516 pp. (1860). 7s. 6d. 

II. TRIGONOMETRY. 
Introduction to Plane Trigonometry. For the use of Schools. 

Bjr J. C. ShowbalX; M.A. Second Edition (1847). 8yo. 5«. 

Pljne Trigonometry. For Schools and Colleges. By I. Todhuntbr, 

M.A. SecondEdition, 279 pp. (1860). Crown 8 vo. 5«. 

Spherical Trigonometry. For Colleges and Schools. By I. 

ToBHUVTXB, M.A. 112 pp. (1859). Crown 8yo. is. 6d. 

Plane Trigonometry. With a numerous Collection of Examples. 

By R. D. BxASLXT, M.A. 106 pp. (1858). Crown 8vo. is. 6d. 

Plane and Spherical Trigonometry. With the Construction and 

Use of Tables of Logarithms. By J. C. Smowball, M.A. Ninth Edition, 240 pp. 
(1857). Crown 8vo. 7s. M. 

III. MECHANICS AND HYDROSTATICS. 
Elementary Treatise on Mechanics. With a Collection of 

Examples. By S. Paxkimsoh, B.D. Second Edition, 345 pp. (1860). Cr. 8to. 9«. 6d. 

Elementary Course of Mechanics and Hydrostatics. By J. C. 

Snowball, M. A. Fourth Edition. 110 pp. (1851). Crown 8yo. 5«. 



CLASS BOOKS FOR COLLEGES AND SCHOOLS. 21 

MECHANICS AND HYDROSTATlCS-covUinued, 
Elementary Hydrostatics. With numerous Examples and 

Solutions. By J. B. Phxab, M.A. Second Edition. 156 pp. (1857). Croini 8yo. 
5«. 6d. 

Analytical Statics. With numerous Examples. By I. Todhuntbb, 

M.A. Second Edition. 330 pp. (1858). Crown 8 vo. 10t.6d. 

Dynamics of a Particle. With numerous Examples. By P. G. 

Tait, M.A. and W. J. Steele, M.A. 304 pp. (1856). Crown 8vo. 10«. 6d. 

A Treatise on Dynamics. By W. P. Wilson, M.A. 176 pp. 

(1850). 8vo. 9«. ed. 

Dynamics of a System of Kigid Bodies. With numerous Exam- 
pies. By E. J. B.ovTB, M.A. 336 pp. (1860). Crown 8vo. 10«. 6d. 

IV. ASTRONOMY AND OPTICS. 

Plane Astronomy. Including Explanations of Celestial Pheno- 
mena and instruments. By A. R. Grant, M.A. 128 pp. (1860). 8vo. 6s. 

Elementary Treatise on the Lunar Theory. By H. Godfbat, 

M.A. Second Edition. 119 pp. (1859). Crown 8yo. 5«. 6d. 
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